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PREFACE 



IN this volume, being the Economic volume of 'The 
Indian Empire,' chapter i, on Agriculture, is based on 
materials supplied by Mr. J. W. Mollison. Inspector- 
General of Agriculture ; chapter ii, on Forests, was written 
by Mr. 8. Eardley-Wilmot. Inspector-General of Forests ; 
chapter iii, on Mines and Minerals, by Mr. T. H. Holland. 
F.R.S., Director of the Geological Survey ; chapter iv. 
on Arts and Manufactures, is based on materials supplied 
by Sir George Watt. C.I E, late Reporter on Economic 
Products ; chapter v. on Commerce and Trade, is based on 
materials supplied by Mr. J. E. O'Conor, C.I.E., late 
Director-General of Statistics ; chapter vi, on Irrigation 
and Navigation, was written by Sir Thomas Higham, 
K.C.I.E., late Inspector-General of Irrigation ; in chapter 
vii, 'Railways’ was written by Mr. N. G. Priestley 
Secretary to the Railway Board, and * Roads * by the late 
F. B. Hebbcrt ; chapter viil. on Posts and Telegraphs, war 
written by Mr. H. M. Kisch. C.S.I.. with assistance from 
Mr. F. G. Maclean, C.t.E, and Sir Sidney Hutchinson 
successive Directors-Gcncral of Telegraphs; in chapter ix 
•Rents' was written by Mr. E. D. Madagan, and • Wage 
and Prices ' by Mr. J. A. Robertson . chapter x, on Famine 
by Mr. S. H. Butler, C.I.E. 
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INTRODUCTORY NOTES 



Notes on Transliteration 

a has the sound of <t in 4 woman.' 
a has the sound of a m * father.' 
c ha* the vowel-sound in ' grey ' 
i has the sound of r in * |-n.' 

I ha* the sound of / in 4 |>olic*.' 
o ha* the sound of o »n • bone.' 
u ha* the sound of * in • boll 
a has the sound of » in • flute.' 
ai ha* the vowel sound in • mine.’ 
au has the ronleomd m ’house. 

It should lie stated that no attempt ha* been made to dMmgUish 
between the long and short sounds of t and • in the I >ra vidian 
language*, which |k»sc*s the vowd-*»>unds in ’liet’ and ‘hot ‘ In 
addition to those given above. No* has it been thought necessary 
to mark vowels as long in cases where mistakes in pronunciation 
were not likely to l«e made. 



Cvuumamti 

Most Indian languages have different forms for a nunilwr of «m 
sonants, such as d, /, r. & C, marked in scientific works by the UK 
of dots or italics. As the European car distinguishes these with 
difficulty in ordinary pronunciation, it has been considered undesir- 
able to embarrass the reader with them ; and only two notes arc 
required. In the first place, the Arabic k. a strung guttural, ha* 
been represented by k instead of f, whkh is often used. Secondly, 
it should be remarked that aspirated consonants arc common and. 
in particular, dh and Ik (except in Burma) never have the sound of 
fk in • this ' or 4 thin,’ but should be pronounced as in ’ woodhouse ’ 
and 1 boathook.’ 
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Burmese Words 

Burmese and some of ihe languages on the frontier of China lu»e 
the following special sounds : — 

aw has the vowel-sound in * law.' 

6 and u are pronounced as in Herman. 

gy is pronounced almost like / in ‘ jewel.’ 

ky is pronounced almost like fk in • church.* 

th is pronounced in some ca*e> as in • this,’ in >ome cases as in 
* thin.* 

w after a consonant has the force of Mr. Thus, ymm and fir,’ 
arc disyllabic*, pronounced as if written }*nm and fun*. 

It should also be noted that, whereas in Indian words the accent 
or stress is distributed almost equally on each syllabic, in Burmese 
there is a tendency to throw special stress on the bit syllable. 

General 

The names of some pbecs-c. g. Calcutta, Bombay, laicknow, 
( awn pore— have obtained a popubr fixity of spelling. while spccul 
forms have liecn oflkblly prescribed for others. Names of persons 
arc often spelt and pronounced differently in different (arts of India ; 
but the variations have been made as few as possible by assimilating 
forms almost alike, especially where a particular spelling has liecn 
generally adopted in tngksh books. 

NOTLS ON MONEV, PRICES, WEIGHTS AND MEASURES 

As the currency of India u laved upon the rupee, all statements 
with regard to money throughout the Gauftetr have necessarily been 
expressed in rupees, nor Isas it been found possible to add generally 
a conversion into sterling. Down to about 1873 the gold value of 
the rupee (containing 165 grains of pure silver) was approximately 
equal to rr., or one-tenth of a £ ; and for that period it is easy to 
convert rupees into sterling by sinking off the final cipher (Rs. 1,000 
= £100). But after 1873, owing to the depreciation of silver as 
compared with gold throughout the world, there came a serious and 
progressive (all in the exchange, until at one time the gold value of 
the rupee dropped as low a. ij. In order to provide a remedy for 
the heavy loss caused to the (fovemment of India in respect of its 
gold payments to be made in KngUnd. and also to relieve foreign 
trade anti finance from the inconvenience due to constant and 
unforeseen fluctuations in exchange, it was resolved in 1893 to close 
the mints to the free coinage of silver, and thus force up the value of 
the rupee by restricting the circubtion. The intention was to raise 
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the exclunge value of the rupee to n. \ 4 ., and then introduce a gold 
standard (though no* necessarily a gold currency) at the rate of Ks. 15 
e £1. This policy has been completely successful. From 1899 on- 
wards the value of the rupee has been maintained, with insignificant 
fluctuations, at the proposed rate of if. 4 d . ; and consequently since 
that date three rupees have been equivalent to two rupees before 1873. 
For the intermediate |«riud. between 1*73 and 1899, it is manifestly 
impossible to adopt any fixed sterling value fie a constantly changing 
rupee. But since 1S99, if it is desired to convert rupees into sterling, 
not only must the final cipher be struck off (as befotc 1873), but 
also onc-third must be subtracted from the result. Thus R*. i.ooo 
• £too-i - (about) £6 7. 

Another nutter in connexion with the expression of money state- 
ments in terms of rupee* requires to he explained. The method of 
numerical notation in India differ* from that which prevails through- 
out Europe. large number, arc not punctuated in hundreds of thou- 
sand. and millions, but in lakh* and rrore*. A Ukh i* one hundred 
thousand (written out as 1,00,000), and a ctore is one hundred lakhs 
or ten million* (written out a* 1.00.00,000). Consequently, accord 
ing to the exchange value of the ru|icc. a lakh of ru|>ecs (Ks. 1,00,000) 
may be read as the equivalent of £10,000 Iwfore 1873, and a* the 
equivalent of (about) £6,667 after 18.79; "Mv » Ctore <>f ru|iee. 
(Rs. 1,00,00,000) may similarly he rend as the equivalent of 
£1.000,000 before 1873. and a* ll* equivalent of (about) £666.667 
after 1899. 

Finally, it should be mentioned that the rupee is divided into 
16 anna*. a fraction commonly u*ed fit many purposes by both 
native* and Europeans. The anna wa» formerly reckoned a* i\d. : 
it may now lie considered a* exactl) < orreqiondtng to id. Iltc 
anna is again sulidividcd into la pie*. 

The various system* of weights used »n India combine uniformity 
of scale with immense variations in the weight of units. Tlie *cale 
used generally throughout Northern India, and less commonly in 
Madras and Bombay, ma> be thus expressed ; .me maund = 40 seers ; 
ore seer = 16 chittaks or 80 tolav 'live actual weight of a seer 
varies greatly from District to I Strict, and even from village to 
village ; hut in the standard svstem the tola is 180 grains Troy (the 
exact weight of the rupee), and the *er thus weighs a-057 Ik, and the 
maund 8a-a8 Ik This standard i. used in official reports and 
throughout the CautUtr. 

For calculating retail prices the universal custom in India is to 
express them in terms of seers to the rupee. Thus, when |»rices 
change, what varies r* not the amount of nvaicy to be paid for the 
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same quantity, but the quantity to he obuincd for the same amount 
of money. In other words, price' in India arc quantity prices, not 
money prices. W hen the figure of quantity goes up, this of course 
means tluu the price has gone down, which is at first sight jierplexing 
to an English reader. It may, however, be mentioned that quantity 
iwices are not altogether unknown in England, especially at small 
shops where pennyworths of many groceries can be bought. Eggs, 
likewise, are commonly sold at a varying number for the shilling. 
If it be desired to oanert quantity prices from Indian into English 
denominations without having recourse to nwmey prices (which would 
often be misleading), the following scale may be adopted— based 
upon the assumptions that a seer is exactly j lb., and that the value 
of the rupee remains constant at is. 4/ : 1 seer per rupee a (about) 
i lb. for is. ; s seers per rupee » (about) 6 lb. for ss . ; and so on. 

The name ’of the unit for square measurement in India generally 
is the -Inch varies greatly in different parts of the country. 
Hut are.is have always been ex|«r©*ed throughout the Gauttrtr either 
in square miles nr in acres. 
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CHAPTER I 

AGRICULTURE 

I. Agruultural PognlatwH, Climate, anA Soils 
The predominating fauare of agriculture u. India u. that Proaontaa 
it give* occupation, directly «nd indirectly, to an imnuwc 
majority of the |topulation of the country. The «n»u. return* engird m 
*how tlrat in Hritiah Province* the propomon ,4 the total •c-Wuit.r.. 
population directly engaged in agriculture va» 6a per cent, 
in 1891 and 68 per cent, m 1901. the c«TCM****n* figure 
for Native State* in thoao yean being 57 and 60 per cent. 

In India a* a whole about 175.000,000 people -ere directly 
dependent upon agriculture proper and cattk-rranng m 1891. 
and 196,000,000 in 1901, the total popular* >n >4 the country 
in thOM year* lieing j87.ooo.ooo and 194.000,000 respectively. 

The following table gives detailed rtatUtic* for 1901,1* recorded 
in the occupation return* of the Cefuu* 
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The iur»l In addition tothe class*?. above enumerated, ibe village commu 
n«riy ,, ' 0n n '**' s conLun many other numbers above employment depends 
viuirrly on the cultivator, and who arc therefore ordinarily sup|M>rtod 
,rom ,hc P rodu<c °* ,hc fields- Many person* too com- 

bine agriculture, as a subsidiary pursuit, with some other occu- 
pation. It has Inn estimated that nine-tenths of the ruial 
population of India live, directly or indirectly, by agriculture. 
Incnaie of A comparison of the census returns of 189 r and 1901 shows 
libowm ,hal ,hc ch M rt ^ umcT4! « l in ibe foregoing table increased 
during ten years approximately as follows : — 
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The number of agricultural labourers nearly doubled. The 
increase is largely due to changes in classification ; but a con 
uderable landless class is developing which involves economic 
dinger, because the increase has been most marked in districts 
where the rural population is already congested or in Provinces 
in which there is special liability to periodic famine. Even 
in normal season, the ordinary agricultural labourers in some 
tracts earn a poor and precarious livelihood. They are 
employed on the land only during the busy scavms of the 
year, and in slack time* a few are attracted to large trade 
centres for temporary work. As trade industmt develop this 
attraction to town, sill increase Generally .peaking, how- 
ever, the Indian |w»vant cling, to the neighbourhood of his 
own home, however much it may be overcrowded. 

There is still plenty of land in India for the whole of the 
rural people. Good agricultural drycrop land lies waste, 
notably in Central India and the Central Provinces, because 
there arc not enough people or cattle for cultivation. In 
other parts (particularly in the Deccan), with a climate at least 
ctpully precarious cultivation has extended from the liesl to 
the wry poorest descriptions of «otL iT»e cuHivatoT. of these 
poorer soil* make only a bare living in favourable seasons, and, 
with their dcjacndanis flock to relief works in famine years. 
Agricultural labourer, migrate from Bengal and the Central 
Provinces to Assam, from the United Provinces to Bengal, 
from Madras and Chittagong to Burma; and, outside of 
India, to Ceylon, Mauritius South Africa, British Guiana, and 
other colonies in search of agricultural or other employment. 
Bui, speaking generally, migration or emigration has worked 




AGRICULTURE 






0 

hitherto on such a small scale in India a* a whole that little 
relief has been given to either congested or sparsely po|HiUlcd 
districts. The movement between different parts of India is 
usually of a temporary nature, and does not involve a permanent 
change of residence. A great deal of land in the Punjab and 
Sind has, however, been brought under canal irrigation within 
recent years, and has been colon ued by people from thickly 
inhabited tracts. There is evidence that this migration will 
increase with the future extension of canals in the Punjab. 

The census returns of this Province for 1901 show more than 
10,000,000 landowners and tenants, and only 360,000 labourers. 

General statistics regarding cultivation in British India in Piopoti.cn 
1903-4 will be found in Table I at the end of this chaplet. °<£°ll» d 
The table lielow gives for the same year the percentages to total cwki'.aUe 
area of (a) net cropped area, (A) cultivable waste other than 
current fallow, and (f) forests in the eight principal Provinces. " 
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Meteorologically India consuls of two portions. The first Msitora- 
lies between the Himalayas and the Vindhyas, and is chiefly 
occupied liy the plains of the Ganges and Indus and their Xci'lnT’ 
tributaries. It will be referred to hereafter as Northern India 
The otheT portion lies to the south of the Vindhyas and will be ,0,, ‘ 
styled Peninsular India. 

The cultivation of the staple crops in different districts it to Two 
some extent determined by the character of the soil, but to a h '(£** 
greater extent by rainfall and other climatic conditions such as <4*,,/ and 
deposition of dew, temperature during the growing seasons ,he 
and dampness in the air. There arc two main harvests— the 
k ^* Ti / and the mti. The agricultural year may lie further 
dwided into four periods, vie. : June to October, corresponding 
roughly with the |«criod of the south west monsoon proper . 

‘Watte classified as c-kiiMe iaelodes meet land which coold wot be 
eshivalc-! profitably at exittlng prices <f crops 
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November and December, months of the retreating south-west 
monsoon ; the cold- weather months of Jimmy and February ; 
and the hot-weather months from March to May. Each period 
is not, however, strictly confined to the months named. The 
sowing of kkari/ (autumn) crop* begins with the first rains of 
the south-west monsoon, usually in June, and in normal seasons 
extends well into July. The various kkari/ crops are reaped 
between September and December. Rabi (spring) crops differ 
• in kind from the kkari) crops and require less rainfall, but in 
the north of India they derive great benefit from dew. They 
are sown usually in October and November, and ripen in 
March and April. Ihjring thor period of growth they are sub 
ject to a considerable degree of cold, which limits the choice of 
staples. The difference in character between khan/ and rabi 
crops is most marked where, as in Northern India, there aic 
great variations in temperature at different seasons of the year. 
In Madras, where the climate is marked by mote regular and 
continuous warmth, these distinctions largely disappear, and 
there are only early and late sowings of the same crops. 

Thcmon- No ooc without Indian experience can realue the anxieties 
•**"" which are felt annually regarding monsoon prospects The 
south west monsoon supplies the greatest part of India’s rain 
fall, and the prosperity of the peasant in any particular yepr 
depends upon this rainfall being tolerably normal in amount and 
seasonably distributed. Some parts of India suffer as often 
from excessive as from deficient rainfall, but not of course so 
. severely. The influence of the south west monsoon extends 
throughout the -hole of India and Burma, but is unequally bene 
ficial. The western half of Peninsular India, including nearly 
the whole of Bombay, is practically dependent upon this rainfall. 
Kharif crops are therefore most important in there parts 
What is popularly called the north-east monvoon, but i* 
really the south west monsoon in retreat', gives to the south 
cast of the Peninsula its heaviest rainfall between October and 
I Member. I« also gives rain to the southern parts of the 
Hyderabad State, and as far north as the Southern M ar.lt h3 
country in Bombay. The chief sowing* of ‘dry’ crops in the 
tracts affected are in September and October. The showers 
which occur from Octolxr to IXcccmbcr in the Central Pro 
VltKCS, Betar, and the north of Hydvribld arc also connected 
with this monsoon. Though usually small in amount, they are 
of great value on the black soils suitable for rabi crops of 
wheat, linseed, and gram. 

■ See V*L I. chip. iii. Meteorology 
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In Northern India the ram from the south-west monsoon Winter and 
gives the condition, necessary for the growth of varied kkarif'*' 
crops while the weather from November to March, usually 1 " ,ain * 
bright and dry with occasional light shower, of rain, is well suited 
to the rati. The extreme north-western areas obtain about half 
their average rainfall m the winter months, during which also the 
plains of the Punjab, the north western districts of the United 
Provinces, and the submontane districts receive rain which is 
sometimes heavy. lighter winter rain also extends less frequently 
into tlie remainder of the United Provinces and to Bihlr. 

In Bengal, Assam, and Burma, the rainfall is considerable 
between March and May, and for this reason general sowings 
of various crops take place earlier than in other pans of India. 

The Bombay Presidency and the plains of north western India 
receive practically no rain in the hot weather months. In 
Southern India • mango showers,* amounting at most to a few 
inches. Call in this period. 

The areas in India which receive heavy rainfall, and in which Ami of 
the chances of senous failure in any year are remote, are “■> 
Eastern and lamer Bengal, Assam. Burma, and the coast strip ,!, S u ,r»ll. 
between the Western (jhkts and the Arabian Sea, from the 
extreme south of the Peninsula to the southern boundary of 
Surat District. Upper Burma has a small dry rone, but the 
Province as a whole enjoys a copious and assured rainfall 
The heavy rainfall areas have an average annual fall of at least 
70 inches, and in many places the average is much higher. 

At Chenapunji, in the Khlsi Hills of Assam, for instance, 

Ihe recorded average is sliout 460 inches. One inch of rain 
over an acre of ground weighs approximately 101 tons. The 
heavy rainfall areas therefore receise annually 7,000 tons or 
more of rain per acre. Rice is the chief crop grown in these 
•nets ; but jute ts also important in Bengal and tea in Assam. 

Cultivation without irrigation is exceedingly prccanous if the 
annual rainfall is less than 10 or n inches; ami in pans of 
Sind, RljpuUna. and the Punjab rainfall is very slight or 
nominal- In such tracts, and in the desert parts of north- 
western India, the land in its natural condition produces scrub 
growth and grating of a kind, which gives some food to cattle, 

•Seep, goats, and camels. 

The areas which arc rendered secure by irrigation are those Art*. lm- 
,ervcd by ihe large canal systems of the north yf India and the 
Madras deltas, which depend upon great rivers for their water- nibjS’to* 
“Pplies, and those supplied by ample irrigation from wells. 

Outside the areas thus protected and the zones of heavy rain- 
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fall already referred to, there arc nearly a million square miles 
in other parts of India which are not safe against the uncer- 
tainties of the seasons and the risk of famine. The annual 
rainfall in many parts is liable to extraordinary variations, and 
the effects of great deficiency depend on the quality of the soil 
and the classes of crops cultivated. The parts which are most 
liable to drought or famine are the recognized famine zones in 
the plateau of Peninsular India, with an average rainfall of 
about 30 incites or less. Other tracts of higher average rain- 
fall, as, for instance, Gujaril, MJlwA, and pans of the Central 
Provinces, have at times suffered intensely from famine. To 
give immunity the rainfall must be not only sufficient on an 
average of years, but a bo well distributed. 

G«»o»l Througliout India the sob, the seasons, the local conditions, 
olihe ' 1 an< * ^cultural practices vary in an extraordinary degree. The 
ptuut *1 variety of ordinary field and garden crops is greater than in 
cnliliator. ,„y other country in the world. Crops are normally sown and 
harvested in various parts in every month of the year, and, 
generally speaking, the inherited experience of generations 
enables the ryots to cultivate their small holdings very skil- 
fully. 'At hit best,’ says 1b. Voclcker in chapter ii of his 
Effort on /*» Zmfrovtmtmf of Indian Agriadturt, 'the Indian 
ryot or cultivator is quite as good as and In some respects the 
superior of, the average British farmer, while at his worst it 
can only be said that this state is brought about largely by an 
absence of facilities for improvement which is probably un- 
equalled in any other country ; and that the ryot will struggle 
on |iatiently and uncomplainingly in the face of difficulties 
in a way that no one else would. . . . The native, though 
he may he slow in faking up an improvement, mil not hesitate 
to adopt it if he is convinced that it amstitutes a better plan 
and one to his advantage.' There are. however, good and had 
farmers in India just as m other countries. Hereditary skill in 
cultivation is not nearly so developed in sonic tastes as in 
others ; thus Rajputs, Brihman\ and Koiis arc, generally sjieak 
ing, inferior as cultivators to Jits. Kurmls, and KAchls. In 
places the ordinary cultivation is indifferent and wasteful ; and, 
speaking generally, farming in some parts of India, as in 
Gujarat, is much more advanced tlian in others, e.g. the 
Central Provinces. It follows that a hopeful field for improve- 
ment lies in the interchange between distnets or Provinces 
of superior indigenous methods, implements, or varieties of 
crops. In particular parts of India cultivation of the very- 
highest order exists which is associated with irrigation from 
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wells. If the depth of water is considerable, the cost of lifting 
it is high, and therefore onlj good crops will pay. In Bombay 
and Madras, and generally throughout Peninsular India, the 
principles of manuring and rotation, and the need of thorough 
tillage, arc perfectly understood and practised on the scattered 
areas under well-irrigation. Crops are taken in rapid succe* 
sion, the land being usually double cropped each year. In- 
digenous implements and water-lifts of cheap primitive con 
struction arc used. They are entirely suitable to this garden 
cultivation, which, especially in parts of Cujarri, cannot, in 
respect of neatness and thoroughness, be excelled by the best 
gardeners or best farmers in any other part of the world 
Cultivation of this sort will spread It) the force of good 
example ; but. requiring, as it does, a large amount of capital 
for extra labour, cattle, manure, and oilier contingent expenses, 
it must always be- small in extent in comparison with the more 
ordinary cultivation which, in the different Provinces, iv earned 
out with infinite variety of detail There variations are so 
great that it is lie)ond the scope of the prevent chapter to 
contrast them except in a cursor) way. 

Nowhere is greater industry shown Ilian by the hardy hillmvn The |«.sm 
who cultivate terraced patches on the dopes of the foot hills of 
the Himalayas. The initial cost of terracing and preparing 
land for cultivation in these situations wav enormous, and has 
nevertheless been remunerative. The land ip the beat positions 
it naturally nch, and is annually fertilised by the wash from 
higher slopes while there arc facilities for irrigation from springs 
and hill streams. The rainfall is almost assured, and two crops 
are commonly grown in a year. An astonishing amount of 
labour is required for cultivation, and in carry ing manure to 
the fields or produce to the homestead* and to market. The 
transport along precipitous bridle-paths by jack animals, and 
by thu people themselves, has to lie seen to be r valued The 
hill cultivator, however, works in a favourable climate. It is 
less easy to understand the extraordinary diligence of the 
ordinary cultivator in the plains who has to labour under 
climatic conditions which are exceptionally trying at certain 
seasons of the year. The arduous character of manual and 
bullock-power labour i* most marked in rice cultivation, 
particularly in the deltaic areas of Bengal, Burma, and Madras 
and in the tracts of heavy rainfall in Bombay, the Central 
Provinces, and elsewhere. The preparatory tillage and the 
towing, planting, and weeding are done while the land is in 
the condition of a swamp. I jlour is carried on in other tracts 
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under easier circumstances ; but the husbandman and his 
dependants have to work hard at most seasons, whether their 
simple methods of cultivation are applied to dry or irrigated 
crops. The area which a man with a pair of bullocks can 
actually cultivate varies with circumstances. On an average 
a pair of bullocks is required for a or 3 acres of irrigated 
•garden' cultivation, for 5 or 6 acTts of rice, for 6 to to acres 
of partly irrigated and partly dry alluvial land in the north of 
India, and for *5 to 40 acres in the dry uplands of the Carnatic 
or the black-soil plains of the Deccan. In moat parts of India 
the peasant's leisure Season comes with the hot weather, after 
his grain has been threshed out by the feet of his cattle and 
winnowed in the brernr. 

In respect of different geological types of soil, India exhibits 
far leu variation than England ; still the main varieties of soils 
are ho numerous that it is beyond the scope of this chapter to 
classify and desenbe ibera. An effort will be made, however, to 
indicate the broader differences characterising the chief kinds 
obtained from the three principal geological formations. 

The alluvial tracts ire the most extensive, and agriculturally 
the most important. They occupy the greater portions of Sind, 
Gujarat. RajpuUna, the I’unyab, the United Provinces, Bengal, 
and the Godavari, Kuna. and Tanjoce Districts of Madras, 
lieside* extensive tracts in Assam and Burma. An alluvial 
strip of varying width extends along the eastern and western 
coasts of the Peninsula, widening at the deltas of the great rivers, 
and reaching irregularly into the valleys of the Eastern and 
Western Ghats Rich alluvial soils fringe fhe courses of Ihc 
great rivers of Peninsular India in many places. 

The alluvial sod of the Kistna and Godavari deltas is a 
dark coloured loam. In the IndoGangetic plains the colour 
of the surface soil may be any shade between light fawn and 
brown. The soils vary in consistence from drift sands to 
clays so stiff that drainage is entirely prevented, and in certain 
cases injurious salts of soda and magnesia accumulate, which 
apjicar as an efflorescence (rtk) on lh 4 surface of the sterile 
soiL Soils in Bengal are distinctly lighter in colour and denser 
than those in north-western India. The latter have particles in 
a fine state of division, but may contain nodular limestone or 
tan tar, found in beds or layers at various depths. The soil 
may extend, unaltered in colour and consistence, to a con- 
siderable depth ; but commonly substrata arc found in well- 
defined layers of sand, clay, and loam. The depth to subsoil 
water is in many places very moderate, but in some parts of 
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the Punjab and the United Provinces the well* arc deep. 

Alluvial soils which are not too dense in consistence, and are 
naturally drained, can be irrigated with great advantage, the 
surface being usually flat or only slightly undulating. With 
moderate and well-distnbuted rainfall, the alluvial soils of the 
Jndo-Cangetic plains arc capable of growing a great variety 
of kharif and rati crops, for the depth of soil secures great 
natural fertility. The amounts of nitrogen and organic matter 
in alluvial soils vary, but are generally low. The potash is 
adequate, and the phosphoric acid, though not plentiful, is 
generally ktt deficient than in ocher classes of Indian soils. 

Lime and magnesia appear to I* sufficient in amount, while 
the proportions of iron and alumina are high, particularly in 
the heavier clay loams. 

The Deccan trap formation, which extends user about joo,ooo Tl- trap 
square miles, covers the greater portion of the Bombay I'rcsi- *° ,u - 
dency, the whole of Bcrtr, the western third of the Central 
Provinces, and the western half of HvdvrJbld. The soils 
throughout this area wry to an extraordinary extent in 
character and productiveness Scattered throughout the trad* 
in question arc numerous low trap hills .*nd ridges connected 
with the Western Chit* and S*t|>urJ ranges while the cultivated 
lands arc to a large extent broken and rolling. On the slopes 
and uplands of the lower trap hills the sods are thin and poor. 

The disintegrated trap furnishes a light-coloured sandy or 
gravelly soil, which is moderately productive only in years of 
favourable rainfall. The lowland* in the broken country have 
deeper and darkcr-colouiW loils, which are constantly improved 
by washings from the higher levels. True black cotton soil lilaclcov. 
occurs within the area of the Heccan trap uv undulating or' 0 *' 0 ' 1 
sloping situations below the general level of the foot-hills. 

It varies in depth according to position and, where very deep, 
has been accumulated by alluvial deposit. In places in the 
valley* of the Tipti, the Narbada, the (Jodlvan, and the 
Kama heavy black soil is often ao feet in depth. Owing to 
its dense consistence it becomes unworkable during heavy rain, 

*nd, in these places is better adapted for rati crops of wheat, 
linseed, gram, Ac., than for cultivation in the kharif season. 

The black cotton soil of the l>ectan trap area, which grows 
cotton and Jotcar as staple crops in the kharif season, is, as 
a rule, only 3 or 4 feet deep, and is mixed with nodular pieces 
of limestone and small fragments of disintegrated trap. The 
subsoil contains a good deal of lime and, being shaly, allows 
free drainage to the trap rock below. Black soil* vary in 
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colour, consistence, sod fertility, but ell are highly retentive of 
moisture. In the hoc veal her shrinkage due to evaporation 
causes the formation of numerous cracks, which arc often 
several feet deep. This feature has given origin to the common 
saying, • Black soil ploughs itaelf.' The deeper descriptions of 
black cotton soil are entirely unsuitable for irrigation ; but the 
mixed black soil found in the smaller valleys, when it is of 
moderate depth and the substratum afford, good natural 
drainage, admits of well-irrigation and produces under liberal 
cultivation all kinds of garden crop* The depth to the subsoil 
water in these situations is usually a$ to 30 feet. 

Black cotton sod is also found in the valleys of stream, and 
rivers outside the area of the Deccan trap. The chief Districts 
in which it predominates are Surat and Broach in Bomliay, and 
Hellary, Kumool, and Cuddapah in Madrai The soils here 
are alluvial in formation, and are practically identical with the 
deeper black cotton soils of the trap area. 

Crop, of The lighter descriptions of soil in the Deccan trap area grow 

inn ana!* Mjrn (t’'*™""" typheUmm) and other millets; various pulses. 

including arkar ( Ca/amm, and kkmJai (Dotuk* bifian,t ) ; 

alvi Niger seed {Giiieha akytnmum) and fdtian (Hihsni tarn 
nafonusy With the exception of Niger seed, these crops arc 
grown mixed. In the heavier Mack soils, cotton and jowar 
{AnJrofex v« Sargkum) are the staple crops in the kharif season, 
and a subordinate mixture of various pulses is grown with the 
jo*ir. The principal rat* crops are rah j mar, linseed, wheat, 
gram (Citrr anrtiamm\ and safflower fCarlkammi timtarius) 

Pure black cotton soil is generally known as rtgar, and it is 
believed that the percentages of insoluble silicates, iron, and 
alumina which it contains are fairly constant within moderate 
limits. The amount of manganese it also very constant 
lime varies in amount, and also in the form in which it is 
found: it occurs usually both as carbonate and as silicate. 
Magnesia is always present in high proportion. The quantity 
of potash varies considerably, but is not usually defective. 
The amount of phosphoric acid, nitrogen, and organic matter 
is generally or frequently low. 

Soil, of the The gneiss schists, ire., of what is known as the crystalline 

cryusUine tracl occupy the whole of Peninsular India outside the areas of 
Deccan trap and alluvium already referred to. This tract 
comprises almost the whole of Madras; Mysore ; the southeast 
portion of Bombay ; the eastern half of Hyderabad and two- 
thirds of the Central Provinces ; the Orissa and Chota Nagpur 
Divisions, and the Sant 3 l Parganas and Birbhum Districts of 
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Bengal ; para of the Mini par, Jhinsi. and llamupur districts 
of the United Provinces ; the Baghclkhand Slates of Central 
India ; and a part of Eastern Rajpotina. There is also a long 
strip of similar formation along the cast of Lower Burma. 

The soils derived from the rocks of the crystalline tract vary 
so much that it is difficult to describe thctn even in a general 
way. In Mysore and Madras the soil* are chiefly light- 
coloured. thin, and 'tony on the arid uplands, where they 
produce the |OOresi of crops ; but the red or red-brown loams 
and clay loams of the lower lesxb arc wry fertile. Soils inter- 
mediate in character between these two estrone* arc found in 
great variety, and tho* which are of fair or good depth arc 
irrigated with great advantage. Rice is the chief crop grown 
where canal irrigation is available ; Ihii tank and well irrigation 
is extensively practised, and a great variety of valuable cro|« 
are grown, especially undo wells. The soils from this forma 
lion in Bombay, in tbc west of the Belgium, niOrw.tr, and 
North Kanara I Hsuicts, appear to lie derived to a considerable 
extent from Uttrite, and are ordinarily clay like in consistence 
and yellow red or reddish brown in colour. Tire poorest soils 
are those which arc lightest coloured. 'Ihe darker coloured 
soils are very fertile, and in well-drained rituatM-i* grow a great 
variety of crofts. Rice is the chief crop on the lower lying 
terraced and embanked fields Throughout the whole of the 
red-soil area in llelgaum and DMnrlr, fruit-trees, especially 
mangoes grow vigorously, as they do also in Mysore on 
somewhat similar soil 

The soiU found on the crystalline tracts in other parts of 
India are generally lighter in colour than in Madras Mysore, 
and Bombay, the red tinge being much noticeable. In 
other re>|«ctx there arc the same differences in consistence, 
depth, and fertility, according to portion. Ihe crops grown 
vary with th. rainfall and the facilities for irrigation. The best 
desertions of soil are suited to a great variety of crops, and 
repay the cost of irngation quite as srdl as Ihe alluvial soils in 
the north of India. lake other Indian soils, those of the 
crystalline tract are deficient in phosphoric acid, nitrogen, and 
organic matter. 

//. Cultr.ati'u 

Indian tillage implements are generally few, simple in coil- Tiller 
structioo, and indigenous in pattern ; for in a country of small 
holdings, poor cultivators, and very cheap labour there is little 
•Cope for labour-saving appliances. Those of some districts 
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arc more varied in kind and mote effective than those of 
others, and the use of such patterns can in some cases be 
advantageously extended. 

Plough.. The plough is the principal implement, and is in many 
ports of India practically the only one used for preparatory 
tillage. There are many kinds, varying in weight and effective 
ness, but the general pattern is the same for all. 'Ihe part 
that jwnetrates the soil is a -edge shaped block of hard wood. 
The draught pole projects in front, and to it is attached the 
neck yoke of the bullocks, while a short single ujiright stilt 
behind serves as a guiding handle. The point of the wedge 
(to which an iron share is usually attached) loosens the soil to 
a depth which vanes with circumstances, while the body of the 
wedge moves the loosened soil but does not invert it. In moist 
soil the plough works hkc a single lined grubber. If the plough 
is light the tillage is superficial, and the ground has to !>e 
gone over many times before the desired tilth is obtained. 
All Indian ploughs arc no*, however, light : there are many 
patterns, intermediate in weight and effectiveness, between the 
small plough which the Bengal cult. valor amn afield on his 
shoulders, and the cumbrous Dcccsn implement to which four 
or six pairs of oaen are yoked. The latter is used in the fair 
season to break up black soil into hugs clods, and penetrates 
usually 10 or i» inches. Thousands of iron turn-furrow 
ploughs have replaced these heavy indigenous ploughs in the 
black soil plains of Madras, and some also are in use in 
Bombay and the Central Province* ; but where light ploughing 
is sufficient the coat of iron ploughs militates against their 
adoption. In the alluvium of Northern India a light plough 
with an iron sod-inverting mouldboard, drawn by draught-pole 
and neck-yoke, has been found useful. . The hackneyed state 
ment that an Indian plough merely scratches the surface is 
correct only as regards some tracts. Over the greater part of 
India a light plough is used for sowing seed. A hamboo seed- 
tube is attached to it, and the seed is drop|icd by hand through 
this tube as the plough works. The seed falls into the shallow 
furrow and is covered by the soil moved in making the next 
furrow. The seedlings do not come up in accurately straight 
rows, and some hindrance remits to i mu culture, especially 
where the spacing of the crops would make it possible to use 
a bullock -hoe. The statistical returns for 1903-4 give the 
number of ploughs in British India outside Bengal as about 
14.000,000. In Bengal complete figures arc available only 
for four Districts. 
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The scarifier is unknown in Northern India, but is extensively Scarifiers, 
used throughout the Deccan trap tract. The pm which does 
effective work in loosening the surface soil and in eradicating 
weeds is an iron blade of varying length and shape. It is 
usually 3 feet or less in length and to 4 inches wide, with 
the cutting edge sharper than the other. The blade is fixed 
by two wooden or iron slays to a horizontal beam which forms 
the head piece of the scarifier. To complete the implement 
a draught-pole and neck-yoke are required, with a stilt or 
handle to guide it. The scarifier is used extensively during 
the hot weather as a substitute for the plough, and also follows 
the | -lough to prepare the seed bed. When at work the 
wooden head piece passes over the surface and acts as a vety 
effective clod-crusher, while the blade, working below the 
surface, loosens a or 3 inches of •©•! and raises weed, to the 
top. A heavy scarifier, drawn usually by four Itullocks, is 
used with great advantage on black cotton soil in the hot 
weather. This soil cracks under the influence of a burning 
sun, and an inch or two of Ihc surface also l-ecomo friable. 

The scarifier lomcns a little of the underlying hard layer, and, 
through its action, a good deal of the friable surface soil filters 
into the gaping cracks so that every year a fresh layer is ex|»o»ed 
for the reception of seed. A light scarifier i, generally u>cd 
after the seed<lrill, to cover the iced and level the surface. 

Seed-drills are used in the same tracts as the scarifier. S*H- 
They have a stout wooden hcad-p*ccc which, like that of the '* 
scarifier, gives support and attachment to all other parts ; and 
the pole, yoke, and guiding handle arc secured in exactly the 
same way. Coulters are set obliquely •« varying distances in 
the head piece. A hole is drilled in each coulter, into which 
a bamboo tulic is insetted These tubes as they me incline 
towards each other and meet about 3 feet from the ground 
to support the seed-bowl. Each tube communicate* with 
a perforation in the seed-bowl, and bowl and seed tubes arc 
supported by ropes. The seed is fed by hand into the bowL 
Two men arc usually required for this implement, one to guide 
the bullocks, and the other to sow the seed. At work, the 
coulters cut furrows into which the seed drops before the soil 
falls back, the covering being completed by a light scarifier. 

In sowing mixed crops the seed is either mixed in proper 
proportion before sowing, or that of the subordinate crop is 
sown through a separate seed-tube, attached to the drill by 
means of a rope and guided along the track made by one of 
the coulters. In Gujarit, many cultivators are extremely 
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skilful in sowing seed wiih a drill. Cotton, lor instance, is 
sown in accurately straight equidistant rows The seed-drills 
which are used for sowing raH crops on black soil are heavier 
than those used for kkarif crops, so that, in the absence of 
rain, the seed may be deposited in a moist layer and thus 
germinate properly. 

The use of a seed-dnil economises seed and saves much 
hand labour in weeding. Where the spaces between the drills 
are wide, it also permits the use of bullock-hoes, which arc 
constructed in precisely the same manner as the scarifier but 
on a miniature pattern, the blades being from ?(o 15 inches 
in length according to the distance between the rows of crop 
for which they are intended. Bullock-hoes are worked in 
pairs drawn by one pair of bullocks, but each implement is 
guided by a man The blade of each hoe cuts weeds and stir, 
the surface soil between the rows of growing crop, these 
licncficul operations being repeatedly and expeditiously per 
formed at little cost 

A three or four eoultcred seed-drill, with the seed bowl and 
seed-tubes removed, is sometimes worked like a light grubber 
or harrow; and a similarly constructed implement, with the 
tines closer together, is used as a harrow in the Madras and 
Bombay Presidencies. The hard wooden lines arc a foot or 
less in length and are sometimes, but not always, tipped with 
iron. l evellers and elod<rushm are used to smooth the 
surface before sowing, and also to conserve moisture. They 
consist in many cases of a rectangular beam of wood drawn by 
one or more |uirs of bullocks ; in BihSr the beam is sometimes 
hollowed so as to give t-o sharp edges. The plank is drawn 
by a pair of bullock*, and the driver stands upon it to increase 
its effective power. 

The statistical returns foe 1903-4 gi*e the number of carts 
for British India outside Bengal as about 3,100.000. As in 
regard to ploughs. Bengal figures are available only for four 
Districts. Cam vary gTeatly in different Provinces in respect of 
size, construction, coat, and general utility. In some tracts they 
are very cumbrous ; in others light and handy. The high-wheel 
carts common in Madras cany a fair load and are light In 
draft A superior kind of cart is also used in the Bombay 
Deccan. The unwieldy carts of Upper India and northern 
Gujarit require two pairs of bullocks when fully loaded 

The hand-tools used in different Provinces for specific 
i&S*. [Mirposes vary considerably in pattern. In Madras heavy soils 
work. are dug with a crowbar. These soils, as has been said, crack 
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in the hot season. and the crowbar is inserted adroitly into the 
cracks and huge clods are levered out. In Bombay and 
Central India the Vaddars (professional diggers) use a suong 
blade of steel 15 to 18 inches long, and about 3 inches wide 
at the point. The blade i» fitted, like a hoc, to a powerful 
hard wood handle, 3 feet long. This implement is used with 
great effect on black soil when it has cracked. The tool used 
all over the country for purposes served in Europe by a spade 
or shovel has no appropriate English name. In Northern 
India it is called kuddJi, in Southern India mamuti. It consists 
of an iron blade of varying width fitted to a wooden handle 
with which it makes an acute angle, and it is worked by the 
arms with the blade pointing towards the workman. Native 
picks vary in sue and shape, and some of them are i|Uaint in 
design. The original pick was made from the forked branch of 
a hard wood tree, and picks of this character arc Mill extensively 
used in forest tracts. The indigenous iron pick is of very 
much the same shape, while its sue depends ujmn the use it 
is put to. A small pick is u*d for lifting potatoes turmeric, 
onions, and crops of that cU« ISckt of English pattern have 
been »o extensively introduced for railway construction and on 
relief works that they are coming into somewhat gcnesul u*c. 

Sickles used for reaping gnun crops or for grass-cutting are Slcktas. 
all of much the same pattern S.*nc are saw-edged. A worn- 
out sickle is cut down and shaped to make a serviceable weed- 
ing hoe (A 4 *«**> Sieves of bamboo or grass. and riddles of Wl.no.- 
various | utter ns, are used on the threshing-floor to handle the 
thrwh..d chaff and grain, and to separate grain from chaff 
when the wind is not strung enough for winnowing in the usual 
way. The winnowing scoop or »«/ is used in every part of 
India. The corn trodden out under the feet of liullocks mixed 
with the broken chaff (A*/iw) is jiooml from a height, when 
the wind is strong enough to carry away chaff and light grain*. 

The good grain is further cleaned of earth particles and other 
impurities by means of the lif, which the women of every 
household can use very deftly. It is employed also to sejurate 
husk from ground grain or from pounded rice. Grain is 
pound into meal in the quantity required for daily use between 
two grinding stones. 

The primary object of tillage h to prepare a favourable seed- Tiller and 
7 ~- The methods adopted for this purpose in India vary, «»•**• 
but arc usually effective. The land is worked carefully by the 
Ptough in ihc interval between two crops whenever there is the 
ngbt quantity of moisture, and the nsuk is to produce a layer 
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of finely pulverized soil presenting the most suitable conditions 
for germination. In heary soils the first tillage may consul of 
digging or deep ploughing during the fair season ; this process 
produces Urge clods, which gradually -eathcr and become 
friable as soon as rain falls and it has the additional merit of 
keeping down weeds The cultivator 1 * art consists Urgcly in 
judging the right time to plough, and in getting as much tillage 
done as is possible in the interval* of heavy rain, or during the 
short period between the cessation of the rains and the sowing 
time. Apart from the preparation of the seed-bed. tillage consists 
mainly in attention to the surface soil between the growing 
pUnts, and the maintenance of a Uyer of loose soil which 
reduces the loss of water by evaporation to a minimum. 

Defaenvc 1>. Vockker (Jm/rmm,*/ of Indian Agruvfturt, chapter 

ST' xiii) found that the cultnator had much to learn in regard to 
the selection and change of seeds. This is Urgcly due to 
economic conditions, which place the poorer peasants in a Mate 
of dependence on the money lender (ktnid or maAajan), who 
is generally also a gram dealer. He takes over the greater 
iwrtion of the produce of the land, either in payment of debt 
or as an ordinary purchaser, sells the best produce for con- 
sumption or export, and issues the unsold portion, which is 
necessarily inferior, for seed. A like deleterious effect is pro 
duced by the practice which prevails m some localities of 
ginning cotton at steam-power factories, where the seeds of 
various varieties are mixed and are handed back in this condi- 
tion to the cultivator* The diuribution of good seeds is one 
of the functions of the (knrmmmt farms which will be referred 
to Uler on. 

Irrigation ‘Speaking broadly.* says Dr. Voelcker (Inprxnxm'Ht of 
Indian Apienlturt, chapter r\ * the normal slate of an English 

wUduT soil ii “wet" and that of most Indian toils “dry**; and 
whereas in the former the object is generally to get rid of the 
superfluous water by means of drainage, the difficulty in India 
is, as a rule, to keep the moisture in the land.* Hence the 
paramount importance of irrigation in a country throughout 
the greater part of which the rainfall is insufficient, precanous, 
or unevenly distributed. Irrigation forms the subject of a 
separate chapter (No. si of this volume), where the reader 
will find a description of the great canal systems which have 
lieen constructed in India ; of the humbler but no le» impor- 
tant irrigation from wells, tanks, and JkUs (natural depressions) ; 
of the principal irrigation works in each Province ; and of the 
scope for further extension of such improvements. Accordingly 
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We shall here deal only with the direct effect! of irrigation on 
agriculture. 

Without artificial irrigation large areas in India would lie 
permanently waste, or could be cultivated only in years of 
exceptionally favourable rainfall. Water supply, land-level, 
and the character of soil are the three important factors which 
determine the possible extent of canal-irrigation. Broadly 
speaking, the facilities for this class of irrigation are extremely 
limited in the confused system of plateaux, hills, and valleys 
which make up the greater part of Peninsular India. The 
broken character of this portion of the country lends itself 
more favourably to irrigation in isolated patches of variable 
extent from tanks, wells, and smaller streams. 

In the alluvial tracts of Northern India, on the other hand, p^UiU* 
which arc traversed by mighty snow fed streams, and in the '<* 
deltas of the great Madras riven, canal imgatioo is of primary * 
importance. The comparative facilities for irrigation in the Jiddoa. 
three great soil-divisions described on pages 8-u show 
remarkable differences, which may be fairly gauged from the 
following tabulated statement taken from the Indian Irrigation 
Commission Report, 1901-3. . The figures given arc for areas 
for winch there were fairly reliable returns, including Native 
States 



The alluvial tract is specially favoured by its facilities for C*o»l ud 
canals and wells. It is also favoured in other ways, for the .’*T 11 . 
"* applying the water and of growing an irrigated crop is inif* 
jtwch less than in Peninsular India generally. The irrigation annr '» l 
is fargely by flow, and where it is necessary to raise water from 
one distributing channel to another the cos* is comparatively 
* Trru1, ** *he ‘lift’ is generally small. \ preliminary watering 
to facilitate tillage is required in some localities, and is usual 
* hen ,hc ra«ns have ceased early ; in this case tillage is neces- 
au ''f hurr *d in order to sow before the land again becomes 
V 0L m. 
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too dry. After lowing, the fields are divided by low ridges 
into compartments (tiari) of varying sire. Distributing water 
channels are formed between each double line of kiaris. and 
each kiari is irrigated in turn and gets as much water as the 
cultivator thinks desirable. A wheat crop sown in October or 
November, and occupying the land for four and a half or five- 
months, requires only three or four waterings to bring it to 
maturity, because the clay loam of the alluvial tract readily 
retains moisture in the cold season ; the air is cold and moist, 
and evaporation from the soil is thereby minimized; dew is 
de|iositcd in considerable quantity, and there is usually a fair 
winter rainfall In the north of India these circumstances 
combine to make the e fleet of irrigation somewhat analogous 
to that of sufficient and well-distributed rainfall. The light 
dressings of manure which would ordinarily be applied to ‘ dry ’ 
crop lands are, with the aid of water, sufficient to produce 
excellent crops. Irrigation is cheap, and the other contingent 
expenses are quite within the means of any ordinary cultivator. 

Large areas in the alluvial tract depend on well-irrigation, 
which is thus of the greatest importance. During recent years, 
partly owing to the grant of advances for the construction of 
wells, there has been a large increase in the area irrigated in 
this manner. Masonry wells are the most permanent form 
of supply, but in many localities unhricked wells arc made 
at a small coat, and last a season or several years according 
to the nature of the sniL With the help of well irrigation, the 
J.U, Kurmi. Klchhi. and Kocn fanners of Northern India 
|iroduce excellent results. . 

Tsnk. These conditions are in marked contrast with the more 
irngstioa difficult and costly irrigation which is, as a rule, necessary 
crystalline in Penm,ula ' ,ndu - In crystalline tract, irrigation from 
tract. tanks is the most extensive, but that from wells is also im- 
portant. Tanks which can be relied upon for remunerative 
irrigation in average seasons require considerable catchment 
areas, which usually extend over poor upland waste lands. 
'Hie bed of a tank may, and usually does occupy cultivable 
land, and the chief crop grown under it is rice. On sloping 
ground terracing is necessary, and has in many places been 
carried out with gTeat ingenuity. The construction of a lank 
and terracing entail considerable cost. The terraces art- 
divided into compartments or kiaris by means of permanent 
earth embankments which vary, according to situation and 
other circumstances, from I to * feet in height. Where the 
original Mirface is uneven, the kiaris are ncce-vorily smaller 
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and more irregular in shape than in the more open level 
tracts. In a group of terraced rice-beds, a main channel, fed 
(Vom the tank, is made to distribute its water equally over all, 
the embankments being so arranged that a slow stream passes 
over the beds in succession, -from the higher to the lower 
levels. The embankments sene also to impound rain, thus 
economising the artificial supply. 

In Madras and Mysore an excellent system of chain tanks 
is common. These tanks are constructed in favourable 
positions throughout the length of a valley, each having 
a catchment area of its own, but also obtaining water from 
the area irrigated by the tank immediately above. Sup- 
plemental wells, sunk in the lands irrigated by the tank, supply 
water after the tanks run dry, thus enabling the ryots to save 
their crops in times of deficient supply, and in favourable 
seasons to grow second crops with assured success. 

In the Deccan trap tract the areas irrigated from canals and lirvxnon 
tanks are small, but a Conswlerabk area is cultisated under “ ,Ke '*>• 
w*Hs. The extension of irrigation it hero strictly limited by h™," 1 ' 
the broken character of the country, by the genera) poorness 
of toil in some placet, and by its unsuitability in others. It U |JX. 
generally believed by practical agriculturists that the fertility 
of deep black cotton soil is temporarily if 0.4 (wtmancntly 
lowered by irrigation. On the other hand, where black toil 
“ "‘©derate in depth, and is naturally drained by a porous 
sub-layer, it is particularly suitable for weU irrigation. 

The land of this claw in Peninsular India which is irrigated High 
from wells, or by lift from other sources of supply, rejiresenu 
some of the highest farming in the country. The soil is well- 
heavily manured and liberally cultivated. In order to econo- ln, S“ ,CB - 
mire water, elaborate arrangements are made f<* distnbuting 
it Each field is marked with exactness, *o that beds of any 
required sire may be formed. The beds are commonly 10 feet 
square, or even smaller, and are worked with a hoe after 
preparatory tillage has been completed. In these beds the 
crop is sown or planted, the water bong admitted to each in turn 
kom a water channel between double lines of beds. On soils 
•hich arc ordinarily absorptive, irrigation is required every 
or twelve days in the cold weather and every seven or 
«jgh< days in the hot season. A well capable of irrigating 
about 4 acres of land may cost from Rx. 750 to Rs. 1.000. accord 
“8 10 the depth of subsoil water, the difficulty of excavation, 

* nd permanency of construction. In places the subsoil 
is brackish and therefore suitable only for particular 
c 1 
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crops. For a perennial crop like sugar-cane, the cost of 
lifting water from a well by the ordinary indigenous lifts may 
exceed Rs. too per acre. Water is almost invariably raised 
from wells by manual labour or by means of bullocks, and the 
lifting appliances in common use are described in chapter vi 
(Irrigation). 

The chief obstacle to the improvement of Indian agriculture 
is the need of manure. Water and manure together, says 
Dr. Voelcker («/. til. chap, vii\ represent in brief the ryot's 
main wants. The chief supplies are derived from the dung 
of farm animals, the Inter of cattle sheds, and household 
waste. The urine of farm animals, which weight for weight 
is as valuable a fertiliser as dung, is in roost parts of the 
country entirely wasted, while the dung it largely burnt at 
fuel. In the larger villages and in the towns there is special 
waste. The cattle used fcl traffic, the milch cattle, horses, &c., 
are all fed on concentrated food produced by agriculture, yet 
little of their manure goes back to the land. We may deplore 
the lost by burning, but it it inevitable where wood it not 
available. The consumption of dung at fuel lend* special 
im| (orUr.cc to the policy adopted by Government of reserving 
and controlling areas where a supply of firewood may be looked 
for in the future, and in the forest, under stale control timber 
and minor produce are granted free, or at reduced rates, to 
the people resident in the vicinity.' 

The manure which could be obtained from towns would, if 
fully utilucd, help Indian agriculture very materially. Sanitation 
is improving, and town sweepings and night-soil are now used 
as manure to a larger extent than was formerly the case. In 
some places a considerable im|ietus has been given to the 
cultivation of irrigated crop* by the manufacture and use of 
poudrette, or the contents of trenches in which night-soil has 
been mixed with earth. Town drainage has necessarily followed 
the introduction of improved water-supplies, and near Amritsar 
and other towns in the Punjab the sullage is run on to the 
deep absorptive alluvial soil Karachi, Ah mads bad, and Madras 
have their sewage (arms, the sewage being applied to sandy 
soils. Enormous crops are thus produced tn rapid succession 
without injury to the public health. In the vicinity of many 
Indian towns the soils are, however, not suitable for the direct 
application of crude sewage. The poudrette system of dispo*- 
ing of night-soil is, from an agricultural point of view, eminently 
satisfactory. It is in no way antagonize to native usages and. 
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if property carried out, products a manure which can be carried 
some distance by cart. 

Of recent years various schemes for the drainage and sanitary 
improvement of town* and for the establishment of sewage 
farms have been put forward. It has, moreover, been experi- 
mentally demonstrated that town sewage, if purified in septic 
tanks and filter-beds, gives an effluent which jwoduces an 
enormous out-turn of valuable garden crops, and can be used 
as continuously as canal water on land suitable for irrigation. 

A small installation has for some year* irrigated and manured 
a few acre* of land in a juburb of Horn bay, with excellent 
sanitary and agricultural results. At Poona abo the Bombay 
Agricultural department carries on experiments in the punfica- 
lion and utilization of sewage, and enormous crops have l>een 
produced on the bud dealt with (thirteen acres). 

The improvement of sanitation m towns will benefit agricul- Improv'd 
ture, but at present the belter conservation of manure in the 
villages is agriculturally far more important. In practically m , on „ 
every port of India the outlying fields of villages arc rarely aws-ry. 
manured. The natural fertility of deep black cotton soil, and 
of the deep alluvial toils of the north of India, which are some- 
times renewed by silt deposits from rivers and Canals, is 
undoubtedly great ; but sooner or later the U*s caused by the 
removal of crop* must be returned at manure or ebc the pro- 
ducing powers of these sorb will be affected. A great deal of 
land, particularly in the poorer tracts of Peninsular India, is 
slowly undergoing exhaustion for lack of manuring, snd the 
ultimate return of all organic matter to the land is the ideal 
to lie kept in view. In some parts of India social customs 
facilitate improved methodv Wells ate numerous where the 
soil is good, and the intensive cultivation necessitate* adequate 
supplies of manure. The peasants are not crowded in village*, 
but occupy little hamlets amid their field*. Sanitation is thus 
improved, and the manunal value of household waste is 
distributed farther than in the ordinary village community. 

The cultivator is on the spot to watch his crops and during a 
Urge part of the year he tethers his cattle m his fields at night. 

The droppings arc applied evenly to the land as the feeding 
place is moved daily. Sheep and goats arc, in wane localities, 
systematically penned at night to manura the fields for particular 
crops. 

In parts of Madras and Mysore particular trees arc grown by Uw of 
ryots on the dams of tanks and on waste land, to provide leaves 4c 
and tender twigs for use as green manure. Rice under tanks is 
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extensively manured in this way. In various parts of India 
wild indigo, and other plants which grow freely on waste lands 
and are not glared by cattle, axe similarly employed. Speaking 
generally, the cultivator is quick to seize any chance of supple- 
menting his limited stock of manure. 

The resources of India in mineral manures arc relatively 
small, and it is doubtful whether it will ever pay to import 
chemical manures for ordinary crops. Planters import them, 
however, for tea, codec, and sugarcane. Mineral jihosphatcs of 
generally poor quality have been discovered in various pans of 
the country, and in large quantity in some places ; hut for 
general use it is believed that Christmas Island phosphate-, 
which are scry pure and can be imported at low rates would 
be cheaper. Crude nitre (saltpetre) is a local product in the 
north of India and in Madras. It is largely obtainable from 
ancient village site* at about 60 per cent purity. Nitre of this 
quality is cheap, and is used locally as manure, particularly 
for rice, wheat, and tobacco. The price of refined nitre ha» 
hitherto prevented its use by the ordinary Indian cultivator, und 
it b mainly exported, principally to the United Kingdom. 
Gypsum b obtained extensively in the Salt Range, and locally 
in other places. . It may prove useful for some crops especially 
in the treatment of rods containing an excessive amount of 
soda, if it can he brought to such land at a reasonable price. 

Bones are in moat countries regarded as valuable manure for 
almost all cultivated crops ; but almost everywhere in India thu 
value of bones for manure is disregarded by the cultivator. 
Thia is due partly to religious and caste prejudices, partly to 
the difficulty of crushing and heating them, and partly to their 
small effect on some Indian soils. They are. however, em- 
ployed with useful effect by tea and coffee planter*. Experiments 
have proved that for irrigated or ‘dry’ crops bones, though 
crushed fine, are, if otherwise untreated, extremely slow in their 
action. Dissolved bones are more effective, but the cost is 
prohibitive, as sulphuric acid is not yet made in India. The 
export of bones during late yean has averaged about 100,000 
tons per annum ; and the export trade has raised prices to so 
high a pitch that oil-cakes and other by-products, which are 
more effective as manure, can be obtained almost anywhere in 
India at much cheaper rates- 

In irrigated garden lands, castor-cake and karanj cake (made 
from the seeds of Ptogamia gtatra) are extensively used 1- 
manure and, owing to an increased demand, have risen largely 
in price. These cakes are now dearer than certain edible 
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cakes which are much richer in the more important elements 
of fertility, namely, nitrogen, phosphoric acid, and potash. It 
has been experimentally proved that safflower, Niger seed, 
ground nut cake, cottonseed cake, and cotton seed are, in 
equivalent applications, more effective and economical manures 
for sugar-cane than the ordinary manure cakes. It is of course 
poor economy to use edible cakes as manure, but it is still less 
profitable to give them as food to cattk if the dung is burnt as 
fuel. Fish-manure is used along the west coast in various 
places, but cannot be carried Car inland as, being badly pre- 
served, it decomposes rapidly. 

Green manuring is a common practice in respect to irrigated Circa 
crops. Several crops are grown for this purpose, the moat 
common being horse gram (Dahttat txjteni) and Bombay 
hemp ( C rotalana ]nwta\ commonly called »«*, both Lcgumi- 
novae. The tarn, which grows rapidly, quickly shades the 
ground and smothers weeds: it is ploughed in when j or 
4 feet high. The sjstem of gicen mmnunng is cheap, 
effective for some crops and well within the means of ail except 
the loorcst cultivators. 

It has already been indicated that there aic avoidable losses impum- 
of manurial matter in India ; but the huvhandman is becoming "*•« of 
more alive to the utilisation of available supplies. The estab- 
livhment of fuel and fodder reserves, and the extension of 
irrigation and other works calculated to avert famine, will help 
the cultivator to store a larger quantity of Cam* yard manure 
than he docs at present, and will make him leu dependent upon 
outside supplies. 

In no part of India it bare fallowing |*actiscd, except, in p«Um. 
fairly large holdings, on the deep black cotton soil of the 
Broach District of Bombay. The fields arc there rested for a 
year and arc very carefully tilled during this time. Under the 
standard rotation of rati and Atari/ alternately in Northern 
India, the rati is followed by nearly three months’ rest, and 
the Atari/ by an interval of nine or ten months. On the whole, 

It may be said that the land gets as much rest as the cultivator 
can afford to give. 

Throughout Peninsular India, in the more open tracts where Cultivable 
*he agricultural population is sparse or not congested, land which lind 1 *' 1 
has become reduced in condition by cropping is allowed to he 
waste, usually for several years, to recover fertility. This 
practice is due to various reasons, the chief being want of capital, 
labour, cattle, and manure. The land when waste is soon over- 
grown, and much work is required to make it fit for crop-growing. 
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It is extremely doubtful if this sort of fallowing is actually 
remunerative, although increased fertility is thereby acquired. 
Intermit* Within the forests, and in areas which hare recently been 
b* opened U P ,of cultivation, the patches that grow crops are 
virgin changed from year to year. This practice is at the present day 
"*“• moat prevalent in Burma, Assam, the Central Provinces and 
Central India, and on the Western Gbits. The crops raised 
and the extent of fallowing vary with local conditions of soil 
and climate. The following description of what is done on the 
varkat land* of the Western Chits gne* a general idea of the 
prevailing practice. A short rotation of crops, chiefly inferior 
millets, is followed by a period of rest varying from three to ten 
years, during which time the land lies waste. After fallow the 
land is prepared by cutting the scrub growth in the hot weather 
This is laid evenly over the surface, and is generally supple- 
mented by branch wood obtained in the forest and by dried 
grass and straw which has little or no value as fodder. The 
material thus arranged is burnt slowly from the lee side. Nlgli 
seed {E/tuiiat rarer***) is then sown broadcast in the ashes 
and lightly ploughed in at the first fall of ram. The surface is 
subsequently broken and levelled by hand implements, but i* 
usually left very rough. If ploughing is impracticable, as it 
often is on steep land, the seed is covered by digging with a 
hard wood pick. The thinning out of superfluous seedling* 
and a little weeding are the only other operations till harvest 
time. The preparatory tillage for the other crops of the rota- 
tion -generally t era ( Paminm mil, act* m\ karik ( Patfalum 
urotnculatum), and Niger seed (G*itatia afouinUa)— is some 
what more careful ; but the system is haphazard to a degree, 
and is manifestly a modification of the nomadic cultivation 
which at one time was more extensively practised than at 
Nomadic present. The aboriginal hill tnbes live mainly on wild tubers 
and other forest products which they know precisely where to 
find. These natural foods are supplemented by cultivation of 
the most primitive kind, rice, maize, millets, oilseeds, and cotton 
being the principal crops grown. The tribes are diverse in 
their habits and origin, but nomadic cultivation is practised by 
all. It consists of burning down a patch of forest in a situation 
favourable as regards soil and rainfall for cultivation, and sow - 
ing seed, after little or no preparatory tillage, in the ashes and 
cleared soil In some cases a crop is taken from the same 
clearing for two or three years in succession, but a new patch 
nay be selected annually. Nomadic cultivation ha* been a 
formidable enemy to forest conservanct, originating fires which 
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cause much destruction. At the present day the system is 
more under control, and destructive fires are due either to 
accident or set purpose. In the latter case the object is to 
bum old grass and scrub growth, and thus improve the natural 
grazing. Settled cultivators owning cattle arc now more 
responsible for such forest fires than the wandering aboriginal 
tribes. Nomadic cultivation is known as taungya in Burma, 
jkim on the north-eastern frontier. <Uky in Centra! India, 
khi/ in the Himalayas, and kumri in tbc Western Ghits. 

. The practice of regular rotation of crops is followed in Rotation ol 
many parts of India. The ryot know* that the fertility of his c,0 ‘*' 
field cannot be maintained at a high standard if the same crop 
is taken too often in consecutive yean; and he knows too, 
which crops are particularly exhausting and which exercise an 
ameliorating influence on the toil The staple crops are 
regulated by local condition* of soti and climate, and the 
rotations that are possible arc similarly determined as the 
result of experience. local conditions arc so variable, and 
the cultivated crops to numerous, that it would be difficult to 
specify typical rotations representing wide areas. The common MM 
Indian system of growing mixed crops serves in many respect. 
the purposes of rotation It ia undoubtedly a successful and 
profitable method, which has done more to uphold the fertility 
of Indian soils than any other practice. There are very good 
reasons why it is profitable to gro- pulses, oilseeds and fibre 
plants mixed with, or subordinate to, cereals like jorcar, Mjm, 
or wheat. Owing to the variability of the seasons the Indian 
cultivator is at sowing time most uncertain as to harvest 
prospects, and experience proves that the risk of total failure 
in an unfavourable year is minimized by growing a mixed crop. 

If the pulse fails the cereal may succeed, and nee versa. Pulse 
crops, whether grown alone or in combination with other crops 
exercise another beneficial influence in that they enrich the 
soil with nitrogen, of which element Indian soils require 
* frequently renewed supply. The common growth of these 
Pulses is a testimony to the fundamental soundness of the 
traditional agricultural practice of the country. No pulse crop 
cultivated in India exercises such a general fertilizing effect as 
( Cajanui indin,t\. It is grown in every Province mixed 
other crop® ; its long up-root enables it to withstand 
drought and to search in the subsoil for plant food ; it spreads 
out and grows freely after the cereal, to which it is subordinate, 

‘ harvested ; and nearly all the leaves fall as the plants 
open, thus enrich ine the surface soil. 
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III. Principal Crops 

I"he more important field and garden crop, cultivated in 
India are set forth hi detail in Table II at the end of this 
chapter (pp. 98-9), while Table III (p. too) gives for each 
Province the area under rice, wheat, millet, pulses, sugar-cane, 
fodder crops, tea, opium, tobacco, indigo, and cotton, in the 
year 1903-4. 

The cultivation and general characters of the most repre 
senutive crops will now be described. 

R** Rice (Oto saliva) has been cultivated in India from the 

very earliest times, and is the staple food of a great portion of 
the people. It is essentially a crop of damp tropical or semi- 
tropical climates. The finest varieties and the largest yield, 
arc produced in tracts which, during the growing season, afford 
a moderate degree of sunshine and a damp warm atmosphere. 
Rice is therefore the staple crop in all areas of heavy and 
assured rainfall; but good crops are produced in districts 
which receive moderate or even light rain, when this can be 
assisted by sufficient irrigation. 

-a , hc nornul *** cultiwtion >n India exceeds 109,000 square 
^ of which more than half is in Bengal. Rice production 

has, in recent years, extended more rapidly in Burma and 
Assam than ebewhcrc. These Provinces now cultivate respec- 
tively about 13.000 and 3.000 square miles. The areas for 
the other important rxe -growing Provinces are (in square 
miles) — United Provinces 11,000. Madras 10.000, Central 
Provinces 7,000, and Bombay 4,000. 

V.nn.« The varieties of paddy, as unhusked rice is often called, are 
exceedingly numerous, and the peasants know the conditions 
of soil, cultivation, climate, and water-supply most suitable for 
each of the several local kinds. These vary from very fine 
to very coarse, with numerous intermediate varieties. Most 
of the finest grades are grown from transplanted seedlings, and 
have long. thin, sharppointed grains, which arc yellow or 
golden yellow in colour. The huvked rice is nearly white, very 
translucent, long, and thin. The finest rice is also fragrant or 
scented. The grains of coarse varieties are usually large, full - 
bodied, deeply scored, and dark coloured, while the husked 
rice is usually thick and opaque. Its colour may be white, 
creamy white, pale brown, or reddish brown. 

Ihere arc also early, medium, and laie npening varieties of 
paddy. The last arc generally the finest and need a full 
supply, but a small depth, of water throughout the growing 
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season. Some coarse long-stemmed \ audits thrive on land 
which is liable to be flooded, and others arc adapted for salt 
deltaic land reclaimed from the Sea. The head of grain varies 
from a large drooping panicle to an erect small one. 

In parts of Madras, on canal-irrigated lands which areSe.iono! 
fertilued by silt, three crops of rice are often raised in a year. 6ro, ” h ' 

In most other parts of India rice-beds yield only one crop of 
rice annually, but another crop (usually a pulse) is taken when 
conditions are favourable. Outside Madras rice is generally 
a khan/ crop, sown as early as possible aAer the south-west 
monsoon sets in. In Bengal, however, then: are two main 
Harvest h, the <J*r or early crop being sown on comparatively 
high lands during the spnng showers, while the . imam crop is 
town in the lower fields in June and July. 

Rice is everywhere grown in embanked fields. Level or kicc-licUls 
nearly level beds are necessary, because ram or irrigation water ■*«*«» 
must be impounded and kept at a height which should vary as ;„*J 
the crop grows. At no time should more than two thirds of 
the plant be immersed where fine short stemmed varieties are 
grown. 

The best soils for rice arc clays or clay loams of fair depth. 

The crop luxuriates on soil through which water can percolate 
with freedom, and over which it flow* slowly j but in Northern 
India it it grown successfully even on days which arc almost 

impervious. 

Many rice-fields which receive much silt with imgation water 
arc rarely or sparingly manured. Otherwise a good crop is 
exhausting, and liberal manuring is generally necessary to 
produce a valuable variety. In places green manuring is 
practised, for which purpose M« {Crota/aria junta) is sown 
thickly with the first fall of rain. In Madras and the coast 
districts of Bombay, the green leaves and twig* of certain trees 
arc used as manure. Castor-cake is sparingly used in places , 
but by far the commonest application, arc ordinary cattle 
dung, and tank mud where available. 

Rice is sown in three way*— broadcast, by drill, and by Iran* M.ihcd.ol 
plantation from a seed bed where it has been sown broadcast. *'* ** 

As a rule the first method is practised on inferior soils, or 
•here labour is scarce. Rice is drilled in some districts of 
Bombay, but this system b not common. The third method 
** much more usual than the others, and is less nsky. 

Broadcast or drilled rice requires 80 to no lb. of seed per 
•ere, while the seed rate of the transplanted crop varies from 
30 to 80 lb. per acre. 
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The seed-beds are highly manured, sheep or goat «lropj>ingji 
being a favourite application. The tillage should be careful, 
and is often accomplished by hand implements. The seed is 
sown very thickly in fine tilth with the first fall of rain. In the 
heavy rainfall tracts of Bombay the seed beds arc subjected 
to a process called rmA. Cow-dung, brushwood, dry leaves, 
and coarse grass are spread in a thick layer over the surface 
and then burnt, the seed being sown in the fine earth and 
ashes. No other manure t* applied. The seedlings come up 
strong, with few or no weeds. A seed-bed should supply seed- 
lings sufficient to transplant from si* to ten times its own area. 

If the seedlings grow unchecked in the seed-bed they arc 
ready for transplanting in four to five weeks, when they arc 
8 to to inches high. The cultivation of the general area 
begins when the soil is well soaked, and should be complete 
by the time the seedlings are ready. Each rice-bed (Mn) 
should be twice ploughed when well leaked with the first fall 
of rain ; and afterwards, when the seedlings are nearly ready 
for transplanting, it should be puddled into a thin mud by 
further ploughing and trampling of the cattle. 

In removing the seedlings from the nursery care must be 
taken not to damage them, and the seed-beds are flooded so 
that they may be easily uprooted. The roots arc washed in 
the water, and the seedlings arc tied into bundles and carried 
to the field, where they ate |>lantcd by hand, the root ends 
being forced into the soft mud. About four seedlings arc 
planted together, at intervals of 6 or 8 inches, the regularity 
and deftness with which the work is done bong astonishing. 
In a week the seedlings get rooted and regain a healthy gTccn 
colour. Weeding is necessary, but little is required when there 
is sufficiency of water. If the field has not already dned up, 
the water should be drawn off about ten days before the crop 
is ripe. 

Broadcast and dnlied rice receives in Peninsular India 
a considerable amount of weeding. Superfluous seedlings are 
removed in places, and vacancies filled up A curious system 
of cultivating rice prevails in parts of the Ccntfal 1‘rovinces. 
The seed is sown thickly broadcast in the tiiris, and a plough 
is worked among the seedlings when about to inches high, with 
the result that many are uprooted and the weeds disturbed. 
The latter are then removed and the rice seedlings take root 
again in the mud. This system, known as fadii, has some of 
the advantages of transplantation. 

The field should be comparatively dry when the rice crop is 
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harvested ; but in Bengal this is sometimes impose, and the Haloing 
reaped crop has then to be carried laboriously in head-loads to ^ tk|o _ 
be dried in the sun on higher ground. Early varieties of the 
khanf crop ripen in September and October, and the late 
varieties in November and December. The crop is cut with a 
sickle near the ground and laid in open bundles of sheaf 
uk These get dry in a few days and ate' then tied into 
larger bundles and carried to the threshing-floor. The grain is 
threshed by beating on a board or log of wood, placed over a 
large cloth so spread out as to catch the grain as it falls. 

A small bundle is beaten at a umc and a few vigorous strokes 
separate most of the grain. The crop is also trampled under 
the feet of oxen, and in this way all the grain can be serrated. 

The straw when threshed on a board as described make, ex- 
cellcnt thatch, but poor fodder. 

The yield in different tracts, from different soils and from Ohmmi. 
different methods of cultivation vane* very greatly. In good 
soil an average transplanted crvip yield, about a.*oo lb. of ,iaddy 
per acre in a favourable season. Broadcast and drilled nec 
yield much less. 

There is a Urge export of rice fnmi India in normal >«*«. 

During the ten year, ending with 1899-1900 the exports 
averaged 31,500,000 cwt, valued at nearly 1 3 cture*. In 1903-4 
they were 44,000,000 cwt.. valued at 19 crorc*. The bulk of 
the exported rice come* from Burma. This Province, though 
its production is far less than that of Bengal, grow, rice princi- 
pally for export, while the harvests of the other nce-growing 
tracts arc mainly for home needs "’hen India suffers from 
bad seasons, much of the Burma rice is diverted from foreign 
to Indian consumption. 

The varieties of wheat most commonly cultivated may be "beat, 
referred to THtim* vulfart ; but two other forms are extern 
lively grown in India- T. Sf*ltc, spelt wheat, and T-fittsum, 
velvet-chaffed wheat. 

This cereal, which has been cultivated from prehistoric times 
in Europe, Asia, and Africa, is essentially a crop of the warmer 
and dner ports of the temperate rooe ; but its limits of growth 
are wide, its varieties luring adapted to nearly all climates. 

Wheat can be raised successfully with a greater range of temper- 
ature than perhaps any other cultivated plant. In India it is 
always grown in the cold weather, most extensively in the north, 
and hardly at all in the south. The young seedlings or the 
hardier varieties are not killed by frost, but cold causes damage 
■a the crop is approaching maturity. 
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India grows more than 31,000 square miles of wheat. The 
‘dry’ crop areas vary considerably from season to season, depend- 
ing upon the character of the late rainfall. To some extent 
the crop is interchangeable with other nibi crops, such as 
linseed and gram, which require less moisture In 1903-4 
the areas in the important wheat groa-ing Province* were (in 
square miles) Punjab and Frontier Province 13,600, United 
Provinces 11,100, Central Provinces and Bertr 5,300, Bombay 
(including Native Sates) 3,40c, and Bengal 1,300. 

Wheat of nearly all varieties is • square head * in appearance 
and fully awned. The grain may be classed into hard and soft 
white, hard and soft yellow, and hard and soft red. There ate 
very few soft white varieties. MunSarnagar wheat, which is of 
this class, is in great demand for export, the hard white bmkiki 
of the Central Provinces and Bomhay being next in favour. 
The grains of the best vanctie* are long, elliptical, fairly well 
Ailed, and heavy. 

In Bombay, the Central Provinces and Bertr, and Central 
India • dry 1 crop wheat is extensively grown on deep moisture- 
holding black soil, and excellent crops are produced if the laic 
rains are favourable. 

The chief crops rotated with ' dry ' crop wheat are linseed, 
gram, safflower, and r+bi jottir ; and a subordinate mixture 
of linseed, gram, or safflower is often grown with the wheat. 

The preparatory tillage is usually careful. It begins with the 
scarifier before the monsoon, and this implement is also worked 
once a month during the rains when the soil it in suitable 
condition. Hlack soil is not often manured for * dry ’ crop wheat. 
A light dressing may be gisen, if asailablc, in August and 
ploughed lightly in. The seed is sown in October, by a heavy 
two or three-coultcrcd drill, or a seed tube attached to a plough, 
60 to too lb. per acre being required. Very little weeding 
is needed. Little rain Calls after sowing, and the crop ripens 
in three and a half to four months. A good average crop 
yields about 800 lb. per acre. 

Irrigated wheat is roost important in the north of India, 
where it is very successfully raised by canal and well 
irrigation on the deep alluvial loams. It is grown alone or 
mixed with gram or barley, or there may be subordinate rows 
of rape and a sprinkling of mustard. On the rirgin soils of 
the new canal colonies wheat is a favourite crop, a* it is in keen 
demand for export. 

Careful tillage is necessary to secure a good crop of irrigated 
wheat. Usually the land sown has borne no crop in ihe kharif 
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season, and between August and October it is prepared with 
a light plough which is used repeatedly. Manure in light 
dressings is applied in September, and is mixed with the soil 
by the subsequent tillage. Sowing begins in the middle of 
October, and the seed, which is applied at the rate of about 
too lb. per acre, is sown through a seed tube attached to the 
plough or dropped by hand in the furrow. The surface is 
then smoothed with a clod-crusher and roughly formed into 
beds for irrigation. A preliminary flooding may be required 
for tillage when the rainfall is light or when the rains have 
ceased early. In this case ploughing does not begin until 
October, and the whole of the preparatory tillage is done in 
two or three weeks. The crop takes about five months to 
come to maturity, and requires three or four waterings, unless 
the winter rains are specially favourable. 

Wheal is reaped with a sickle, or is uprooted by hand aided 
by a blunt sickle. The surface toil at harvest time is dry and 
loose, and the plants arc easily taken op The crop is usually 
very dry when harvested, and it can therefore be threshed 
almost at once. The straw and grain are trampled out under 
the feet of bullocks, and the grain is easily winnowed in the 
hot winds which blow in Apnl. The chaff (Mara) provides 
a fairly good fodder which, however, is much improved if mixed 
with chaff similarly obtained from gram and other jnilsc crops 
which enter into the rotation of wheat lands. 

Irrigated wheat on land liberally manured yields from i.aoo Oat-tar*, 
to 1,600 Ih. of grain per acre. The out turn may, however, be 
seriously diminished by rust, which is most prevalent with 
cloudy weather in February. It damages the crop less often 
in the north than in Bengal, Central India, and Bombay. 

The exports of wheat fluctuate with good and had seasons, E«jx*is. 
the wheat produce of Northern India being largely retained in 
the country when there is scarcity or threatened scarcity in the 
fcmine zones. Thus, while during the ten years ending with 
1899-1900 the exports averaged 11,500,000 cwt, in 1900-1, 

•fter a serious famine, they were only 500,000 cwt. In 1903-4, 
on the other. hard, they rose to 16.000,000 cwt, valued at 
*1 crores. In 1903, out of about 60,000,000 cwt. of wheat 
imported into the United Kingdom, 17,000,000 cwt. were from 
Indi*, the only countries which sent larger amounts being the 
United States ( 14,000, oco cwt) and Russia (a little over 
« 7 iOoo,ooo cwt.). Indian wheat imported into England has the 
imputation of being -dirty but I>r. Voekker has shown 1 that 
1 Kf/ort m lit Imfrgetmtmt tf Miam Jgrinhmrt. chap «!». 
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this is in no way due to bad cultivation or careless threshing 
on the port of the ryot, but to deliberate adulteration to suit 
the requirements of the English com trade. 

Indian millets are of two types— -jotoar and Mjra, which 
have large leaves and stout stalks and grow to a height of 6 to 
8 feet or more ; and the small millets which grow to a height 
of only 3 feet or less. Jowor and U/ra are much more 
important crops than the smaller millets. They occupy to- 
gether about io.ooo square miles in Bombay, u.ooo in 
Madras, 8,ooo in the Central Provinces and Berir, and 9.000 
to it.ooo in the United Provinces and the Punjab. J invar 
will probably, in time, also become an important crop in the 
dry rone of Burma. 

JotvAr {Androfogtn Sorghum or Sorghum vulgar *) is com 
tnonly known as grey millet, and in Madras is styled cho/am. 
It is doubtful whether it was originally a native of India. The 
Guinea com of the West Indies, the Dhorra of Egypt, the 
Kaffir com of South Africa, and the Broom com of Italy and 
the United Stales are all millets somewhat similar to jawar. 

The number of varieties of jorvhr, the cultivation of which 
will be described here as representative of the millet crops 
generally, is very large. Some grow best in the rains, others in 
the rahi season, the former being much the more numerous. 
There are early, medium, and late-npening kinds. The length 
and stoutness of the sulk* and the sire of the grain-head 
depend greatly upon the season, the kind and condition of soil, 
and the cultivation. A healthy plant produces only one shoot, 
and generally each stalk produces only a single head of grain. 
The heads of grain vary much in sue. weight, and colour. 
The weight may range from 1 or. or less to 1 lb. or more, 
while the shape assumes many forms varying through infinite 
gradations between a hard densely packed conical head and a 
much-branched drooping panicle. The colour ranges, accord- 
ing to variety, from pure white, through all the shades of 
yellow, amber, and red. to a dull brown. Tbc best grain is 
pure, or creamy, white. 

In addition to its food-services, jmear is the most important 
fodder crop oser a large part of India, and the fodder of all 
varieties is much improved if the seed is sown thickly. The 
crowded plants grow tall and thin, and the stalks are much less 
woody than those of a crop grown specially for seed. The 
best fodder variety is the tmnihio jotedr of Gujarat. A good 
crop of this variety is very dense, and stands 9 to 1 1 feet high, 
with sulks not much thicker than strong wheat straw, which 




AGRICULTURE 



33 



can be given to cattle with no waste. The best fodder varieties, 
when liberally cultivated, yield enormous out-turn*. In favour- 
able seasons, or with irrigation, more than 30.000 lb. of green 
fodder per acre can be obtained, which when dry will weigh 
about 5 tons. 

Jowdr is the staple grain crop where pure or mired black Kianf 
soils predominate, and i* very successfully grown in rotation * s ' 1 ’ a/ " 
with cotton. The rainfall mo* suitable for kkarij jenrar is' 
from 30 to 40 inches per annum. In the Deccan, jowdr 
occupies the lower-lying, deeper, and more fertile soils, as well 
as the more open black soil plains, and gives place to bdjra 
(known in Madras as mnA) on the shallow mixed black and 
red and the lighter coloured stony soils found on doping 
ground. Jowdr also does very well in the alluvial tract, par- 
ticularly on the clay or clay-loam soils while bd/ra is sown on 
more sandy soil. 

Rabi jowdr is grown extensively in black soil areas affected 
by the r. treating south-west monsoon. Bin when, its success- 
ful cultivation depends upon two conditions — a soil that is 
dense and deep enough to retain moisture, and the sufficiency 
of the lato rainfall, the September and October rain being 
particularly important. 

On black soil a good deal of the preparatory tillage for the TV 
Marl/ crop, which i« done with the scarifier, should begin in ,K *'/ 
the hot weather. This implement should also be worked two t " >l 
or three times after the first rains. The crop requires a fine 
friable seed-bed, and the land should be ready for sowing by 
the end of June. Jo war is not usually manured : any manure 
available is given to the rotation crop, cotton. Various pulses, 
oilseeds, and fibre plants arc grown with kkari/ jowdr. The 
most common mixtures arc arkar, mo mg. and ord (pulses), ti i 
(an oilseed), and ambadi or falwm (a fibre plant). The 
ordinary seed rate per acre is 6 to 8 lb. of jm rdr and 1 J to » J 
lb. of the subordinate pube mixture. The seeds arc generally 
miacd before sowing, and are sown with a three or four- 
coultered seed-drill in rows 14 to 16 inches apart. Jowdr 
•wdlings are very small and delicate when they first come up, 

•od timely hand-weeding is therefore necessary. The seedlings 
®°°? strong, and when they are 4 to 6 inches high bullock- 
hoeing a required, which should be repeated at least three times 
*hen the surface soil is dry and workable. Superfluous sccd- 
lin « s thinned out. the strongest being left about 9 inches 
•part in the rows. The jowdr ripens in October and Novem- 
ber: the small pulses arc reaped earlier, but arkar and ambadi 
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are left standing in the field after the jottar hat been reaped 
Birds are very destructive to jottar and tome of the other 
millets, and the crop requires to be watched for a month or six 
week* before harvest. 

The method of harvesting depends upon the character of the 
crop. If the stalks are coarse and tall they are cut with a 
sharp sickle, and a long stubble is left which is subsequently 
uprooted and gathered for fud. If the crop is thick and the 
stalks fine, the plants are partly reaped and partly uprooted 
with a blunt sickle. After a few days' exposure in the sun the 
heads of grain are cut off and carted to the threshing-floor. 
The sulks {Marti) are then bound into sheaves which are care- 
fully stacked. The beads are threshed in the ordinary way 
under the feet of bullocks. Sometimes the heap is made of 
larger diameter than usual and the bullocks are driven round 
yoked to a cart, the pressure of the wheels helping to separate 
the grain. In Madras, especially in the Betlary District, ordi 
nary stone road-rollera are used for threshing jottar and do 
effective work. The gram is sifted from the chaff in the wind 
and subsequently cleaned with a hand riddle or tip. 

In the Dcccan an average crop of kharif jottar will vary, 
according to the quality of the soil, from 500 to 900 lb. per 
acre, with too to aoo lb. of subordinate pulses and 350 to 450 
bundles of Marti. A small bundle of Marti weighs about 3 lb. 
and a large bundle 7 or 8 lb. 

Tk- For rati jowar the land m priqnrcd with the plough and the 

scarifier during the rains, usually receiving the careful |*rcpara- 
tion already described for wheat. The crop is sown alone, or 
with subordinate row* of safflower, gram, or linseed. The seed 
rate per acre is 6 to 8 lb. of jottar and 1 or a lb. of the other 
seed. A heavy two or three-coultered drill is used for sowing, 
and the rows arc 16 to ao inches apart The seed is sown in 
September- October, and harvest comes in February or March. 
The cars are generally cut off the standing crop, and the sulks, 
after a few days, are reaped or pulled by the root A good 
rati crop 00 black soil wiU yield 600 to 700 lb. per acre of 
towAr ami 100 lb. of safflower. 

Upon*. Jomir and tajra arc very important food grains in India, 
but arc not at any time extensively exported, and very little is 
sent away in years of scarcity or famine. The exports in 
1903-4 amounted to 2,000,000 cwt, valued at 71 lakhs. 

Pwlwe.. Gram or chick-pea ( Ciar ahrtin*m\ which we may take as 
,he s P ccimcn P" 1 ** C, °P- '* -'Otnctimcs styled Bengal gram, to 
distinguish it from Ma/lAi or kkulat (Do/itMos biflont ), which is 
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known as gram or horse gram in Madras. Its cultivation in 
India is ancient It is a low -growing feathery plant, with, 
usually, small pink flowers There are four varieties in com- 
mon cultivation, which differ chiefly in the colour of the seed. 

The colours arc black, dark red or reddish brown, yellow, and 
white or creamy white. The plants producing the first three 
are generally grown indiscriminately together. The plant which 
yields white seed has white or light -coloured flowers, and is 
larger but less productive than the others. 

Gram occupies normally about 15,000 square miles, the 
areas actually sown varying with the character of the Lie rains. 

The United Provinces grow about half the total area, and the 
crop is important also in the Punjab, Bengal. Bombay, and the 
Central Provinces. 

Gram is always a rmU crop. It is extensively grown on CtUir*. 
black soil as a 'dry ’ crop, .«nd is there usually the sole crop of , * 00 - 
the year. In the alluvial tract* of the north it grows well on 
the heavier soils without irrigation, but is irrigated in districts 
of very light rainfall, and a ho in s|«cially dry seasons. It is 
often grown as a second crop, srlien it receives only rough 
cultivation, but yield, well if there it sufficient moisture in the 
soil. 

Gram is most gencially grown alone, excej* m the north, 
where it is commonly mised with wheat or barley. In black 
soil it is sometimes sown mixed wBh wheat or with subordinate 
rows of linseed or safflower. 

Gram is everywhere rccognircd as a valuable rotation crop, 
being, like other leguminous crops restorative to the soil. A 
good crop is dense ami shades the ground, and thus suppresses 
weeds. The land is left clean, and the succeeding crop 
benefits to a considerable extent. 

Gram and wheat arc interchangeable according to the 
charnel. r of the season, and l>oth crops receive the same soil 
of prejiurutory tillage. The land should be ready for sowing by 
the middle of September. In the north of India the seed is 
•own like wheat, or broadcast ; on black soil a heavy two 
or threc-coultervd drill is used for sowing. The »ced rows 
gen. rally a foot or less apart. Gram should be sown 
first of the rati crops, as it requires a warm and moist seed- 
bed * A crop sown in October rijiens from February to April, 
in *bc interval it rarely requires weeding or any other 
attention 

When the seedlings l<gin to branch and Iteforc flowers are 
Produced the leading shoots are sometimes nipped off. 10 make 
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the plants bushier and more p w dK t nt The cuttings are 
eaten as a vegetable. 

Hanoi Gram as it ripens changes to a rich yellow brown colour. 

wro. 001 and man ^ d, °P and htter the ground. It is reaped 

with a blunt sickle and is generally uprooted. The fine chaff 
makes excellent fodder. It has an add taste, and. if mixed 
with the Muia of wheat, gives the whole mass an agreeable 
flavour which cattle like. 

In black soil ‘ dry ' crop gram yield* on an average 500 to 
600 lb. of pulse per acre. The out-turn from an alluvial soil 
is higher, averaging 700 to 800 lb. |>cr acre, but it greatly 
influenced by the amount of winter ram, especially in January. 

K> p<>«ts. Gram and other pulses are largely eaten in all parts of India, 

and exports are not extensive. In 1903-4 the pulse exports 
amounted to 1,500,000 cwt, valued at 91$ lakhs. 

Oilwcdi. The statistical returns give an average area of about 19,000 
square miles under oibccd*. Bengal has about onethird of 
the whole, while Bombay, the Central Provinces, and Madras 
grow annually about 3.000 square miles each. Oilseeds arc 
largely grown in other Provinces, mixed with other crops, for 
local consumption. 

Eipoitv. The exports of oilseeds averaged 16.750,000 cwt., valued 
at about 1 1 crores. during the ten years ending with 1899-1900. 
In 1903-4 the figures were >4.500,000 cwt., valued at 
14) crores. The most | comment oilseed crops arc scsamum, 
linseed, rape, mustard, castor, and ground-nut. 

UnwrO. Linseed (Umm muMuHmmm) is found wild between the 
Persian Gulf and the Black Sea, and may have been introduced 
into India by the Aryans. Here it it grown chiefly for its 
seed, which is valuable on account of the oil extracted there- 
from and because the oilcake b a very important cattle food. 
In more temperate countries thb plant b grown for its fibre 
(flax) as well as foe its seed- Experimental eflorts have been 
made to extract flax from the Indian plant, but without much 
success. 

Linseed b an erect annual. A mature crop stands from 
1) to a feet high: the stems rise some distance from the 
ground and then branch freely. The delicate colouring of 
the pak-bluc flowers b very striking. The fruit is a rounded 
capsule, with ten divisions and a single seed in each. 'ITie 
seeds are smooth, shining, oval, and flattened, and arc commonly 
a rich mahogany brown in colour. A variety with creamy 

Prodoc- * h,,c •* H*" in 8 , y cultivated. 

lion. Nearly 5.000 square miles of linseed are grown in India. 
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The crop is most important in the Central Province', with 
an average cullivarion (including Berir) of about 1,600 square 
mile*. It is also extensively grown in Bengal, the United 
Provinces, and Bombay. 

Though linseed holds only the third position in point of 
area among the oilseed crops, being in this respect of less 
importance than sesamum and rape, it is much more largely 
exported than the others. Between 189&-9 and I9°J*4 
the exports ranged from about 5,000,000 to nearly 9,000,000 
cwu The production of linseed depends largely on local food 
necessities, the prices ruling in Europe, and the relative value 
of linseed and cotton for the time being. 

Linseed it grown only in the nr* season, chiefly on deep CaMva- 
moisture holding black toil, or on clay soils in the alluvial ,lc *- 
tract. It is generally grown alone, except m part* of Bengal 
and the United Provinces, where it is mixed with wheat, 
rapcsccd, and various rah pulses. Unless taken as a second 
crop in rice-beds, linseed is usually the sole crop of the year. 

When grown on black toil the land is prepared in the same 
way as for wheat. A clean friable seed-bed should be ready 
by the end of September, and in October the seed is drilled 
at the rate of 10 to 11 lb. per acre. A light drill is used, with 
coulters one foot apart, and the seed should not be covered 
deeply. If there ia sufficient moisture for successful germina- 
tion, the crop will on deep black soil reach maturity with very 
little rainfall. It is reaped from .February to April, before it 
is dead ripe. The seed falls easily from the dry plants, and 
so the crop is carried as expeditiously as possible to the 
threshing floor. It is separated by beating with a stick when 
the plants have been fully dried in the sun, and is winnowed 
in the usual way. 

A good harvest of linseed on deep black soil will yield about 
500 lb. of seed per acre, but the crop is precarious and often 
produces less. 

Sesamum, or gingclly {Sriamwm imdia im) is found wild in Seumun. 
Java and is probably indigenous in India also. It is an 
annual herbaceous plant, 3J to 4) feet high when full grown. 

The stems are erect, but branch fredy if the plants get room. 

The fruit is a four<clled capsule which when ripe opens at 
the top. The seeds, which arc numerous, are oval, flattened, 
and eitheT shining white, grey, reddish brown, dark brown, or 
black according to variety. Some kinds are specially suitable 
•for sowing on fairly light soils in the kkarif season, while other 
varieties grow better on heavier soil, as early rabi crops. 
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About 6,600 squire miles axe grown with sesamum in India. 
Bengal had the largest average area for the ten years ending 
1899-1900. Seaamum is also widely grown in the Central 
I’rovinces, Burma, Madras, the United Provinces, and Bombay. 

The rabi crop is extensively grown on black or medium 
black soil, where it alternates with cotton and jmrir. The 
sesamum year affords a good opportunity of thoroughly clean 
mg the land during the monsoon, as the sowing is done in 
September A clean, friable, firm seed-bed is obtained by 
ploughing and scarifying between June and August. The 
seed is sown broadcast or dnllcd in rows which are from 1 » 
to 18 inches apart, being widest on deep black soil, which gener- 
ally produces a vigorous plant The seed is small and mixed 
with ashes or fine earth to secure even distribution in sowing. 
The seedlings, which should be thinned out when shout 6 inches 
high, are delicate at first and are often destroyed by heavy 
rain. Hand weeding and bullock-hoeing are necessary. If 
sown in September the crop is ready by January. When it it 
ripe, the leavea turn yellow and the capsules are mottled with 
black spots. The kkartf crop is usually mixed with other crops, 
such as >wwr, Ar /ns, and cotton, but is town by itself in some 
localities. It ripens in October or November. 

It is best to harvest the plants by uprooting them, and they 
should then be shaken over a Urge cloth. The *ecd of such 
capsules as have opened is thus collected The plants arc tied 
into small bundles which are carted the same day to the 
threshing-floor, where they are stacked close together on their 
root ends. In the course of a fortnight the capsules open 
fully, and will empty themselves if each bundle is inverted and 
gently beaten with a stick. The winnowing is done by wind 
in the ordinary way, and completed by means of the sip, which, 
if deftly handled, will separate all small panicles of dust and 
other impurity. The stalks and chaff have no fodder value. 

A good average sesamum crop from black soil gives about 
450 lb. of seed per acre ; but the out turn is often less, as the 
crop, like linseed, is delicate and liable to many mishaps. 

White sesamum is prized for the preparation of native sweet- 
meats. Sesamum cake is an excellent cattle food, while the 
oil is largely used in native cookery. 

The other oilseeds of India arc chiefly rape-seed (produced 
principally in the Punjab, United Provinces, and Bengal); 
castor (castor-seed is exported from Bombay ; castor-oil from 
Bengal); ground-nuts (produced in Southern India); and 
poppy seeds and coco-nut -seed (the export of the last is almost 
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exclusively from Madras). The export of oilseeds in lieu of 
the expressed oil is from an agricultural point of view not 
altogether satisfactory, as the manorial constituents arc thus 
lost to the soil- 

Indian sugar is produced from sugarcane, and also to a Sugar- 
considerable extent from the bastard date and palmyra palms. '*"*• 
Sugarcane (Sait ha mm offuinanm) is a perennial grass with 
thick, solid-jointed, juicy stems, which are usually 8 to u feet 
high. The leaves are long and wide, and the lower ones die 
down long before the crop b ripe. The inflorescence is a 
large, graceful, feathery plume. Some vaneties flower regularly, 
others rarely, and the seeds seldom form. Sugarcane is 
essentially a tropical or sub-trojHGsl crop. 

A very large number of varieties of sugarcane ate cultivated 
in India. They may be broadly grouped into (a) thick, juicy, 
soft kinds, which ordinarily require scry liberal cultivation and 
irrigation ; (*) thin. hard, less juicy kinds, which, with well- 
distributed rainfall, succeed with less liberal cultivation, and 
with sparing irrigation or even with none. The canes of the 
different vaneties vary in colour. The colour, are yellow or 
green, or both ; purple ; puiple and yellowish green in stupes ; 
ami purple and green mixed. Cane* vary in many other 
characteristic ways. 

The statistical returns for 1903-4 show the total sugarcane Arc..o( 
cultivation in British India at 3.600 square miles, against an 
average of 4,400 for the ten years ending with 1899-1900. 

The Provincial area* were 1,700 square miles in the United 
Provinces, 1.000 in Bengal, and 500 in the Punjab The 
areas in other Provinces are trifling in comjurison. ITse crop 
is everywhere irrigated, except in jarts of Bengal. Cultivation 
has declined during recent years in Homlxsy and the Central 
Provinces, where the necessary irrigation is much more costly 
than in the north of India. 

In the alluvial tracts, where the crop b extensive!)' grown, 
the most suitable soils are good firm loams or light clays. 

The irrigated crop adapts itself to any description of soil of 
fair depth, if drainage is secured by a pervious subsoil or 
otherwise. A water logged soil b fatal to successful cultivation. 

Sugar-cane b commonly called a twelve months' crop, but on ^ 
an average occupies the bnd only ten or eleven months. The 
most common season for planting b February and March, but 
this may be done a month or two earlier or later. Planting in 
the hot weather is not generally successful, as the young shoots 
suffer from the hot sun. 
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The crop is generally propagated from sets or cuttings, 
and sometimes by planting whole canes The sets consist 
of pieces of cane, each with three eye-bods, and generally 
about a foot long. A deep friable tilth is required, which is 
obtained by repeated ploughing* during several months, llcds 
of to feet square or larger are formed for irrigation. The 
sets are planted in a variety of ways. Pin are sometimes 
dug. 4 inches deep, in straight rows a feet apart, and one set 
is planted in each pit The sets when carefully covered with 
soil are 6 inches apart in the rows. Irrigation is given 
immediately after planting. In some places, after the land has 
hcen well prepared and manured, it is ploughed into ridges 
and furrows. Beds are then formed for irrigation and the 
sets are planted in the furrows. This it sometimes done 
by flooding the beds and trampling the sets one by one into 
the soft mud. From ta.ooo to 16,000 sets are required per 
acre. 

Sugar-cane requires constant attention during the first four 
to six months of its growth. Soon after planting hand- 
weeding is required, which is repeated as often as necessary. 
Digging between the rows with a light pick is beneficial. At 
the crop acquires height the canes should be supported by 
earthing them up: this is done four or five months after 
planting. An extra dressing of manure is now often given, 
castor cake and other oil-eakc* being most suitable. The 
canes, originally planted in flat beds «w in furrow*, are earthed 
up with a hand hoe to as to form ridges, the furrows between 
which serve a* water channels for further irrigation. The 
ridges also give support to the cane. >0 that it is not lodged 
by the force of wind or rain. Cane when lodged yields a 
smaller percentage of crysiallitable sugar. 

Cane is trashed by removing all dead side leaves, so that 
air gets freer access to the crop. Wrapping the cane in its 
own dead side-leaves, though costly, is required where rats 
jackals and wild hog are numerous and destructive. 

Sugar-cane makes slow progress during the first three or four 
months ; and subordinate crops which ripen quickly, such as 
main?, green onions, cucumbers, and melons, arc commonly 
grown with it. When the sugar-cane shades the ground it 
requires no further attention except regular irrigation until 
it is harvest ed- 

A ratoon crop is one grown from the root stocks of the 
previous crop. Some varieties are much more successfully 
ratooned than others. Ratoon mg is sometimes profitably 
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continued for several years but not when weeds or fungoid 
diseases or insect pests become established. 

It is difficult to judge accurately when sugar-cane is ripe llama, 
for sugar- making. The chief product in India is crude sugar ,nE ' 

(gur or jagri), which is, in many parts, valued on account of 
its adaptability for native sweetmeats and native cookery. 

The soft canes are largely used for chewing, and are sold 
in towns and villages «» by the roadside, or at railway 
stations to travellers. The n penes, of the cane is tested by 
a trial boiling. If so many measures of juice give a satisfactory 
weight of Jagri, harvesting operations arc proceeded with ; 
otherwise the work is postponed. If it is intended to grow 
a ratoon crop, the cane should be cut with a sharp sickle one 
or two inches above the ground; otherwise each cant is 
uprooted by a sharp jerk. 'Die dry aide haves are stripped 
off with a sickle and the green top- leaves removed for fodder. 

The cane iv tied into head loads and earned to tlie mill. 

The juice is now usually ca|*rvcd in won mills worited Cnwhiae 
by bullocks, which have superseded the wooden or stone ? 
mortars formerly used. The F.urojuan firm of Mylnc of 
Bihiya, in Bihkr, was among the first to introduce inqicoved 
iron mills. The methods of boiling the juice and the nature 
of the final product vary considerably. Ian a* a rule it is boiled 
in a shallow iron pan over a furnace built of mud. the dry 
leaves and crushed canes being used as fuel. Much skill is 
required both in regulating the temperature and in clarifying 
the (wiling juice by means of various decoctions, and in some 
parts of the country the operation* are carried out by pro- 
fessional sugar-boilers. 

In the north of India and in Bengal »o tom of canc per Ost-tin. 
acre is considered a good crop, and an nut-turn of 1 \ to 1 tons 
of gur per acre is obtained. In Peninsular India, where 
sugar-cane is extensively grown under well -irrigation and is 
very highly manured, the product is much higher, 6,000 to 
7,000 lb. of gur per acre being an ordinary out-turn. With 
*«y careful cultivation and high manuring, even double that 
yield has been obtained from soft varieties of canc. 

The history of the Indian sugar trade is instructive. The Try dr Is 
of preparing, refining, and crystallizing raw sugar have [ a ‘ ar . 
been practised from ancient times, though it is probable that 
the knowledge of some of the stages of manufacture may have 
been derived from China. When the East India Company 
began to export this substance from India to England, their 
transactions were confined to the finer qualities of crystallized 
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sugar, procured from Bengal. Restrictions were, in (act, 
placed by the Company on the traffic from Madras and 
Bombay, it being desired that Bengal should be accepted as 
the Province from which sugar and silk could best be procured. 
In course of time, however, the British Government found 
cause to grant special favours to the sugar-planters of the 
West Indus. An imptwt duty was accordingly imposed on 
Bengal sugar, at such a high rate as to render the Indian 
traffic no longer profitable. This slatr of affairs continued 
till aliout 184^ when the establishment of large refineries in 
Great Britain created a demand for raw sugar. This new- 
traffic was first organized with Madras; I Hit. soon after, 
refineries on European methods and with European capital 
were established all over India. These for some time suc- 
cessfully contested the Indian markets against imports; bul 
gradually India exported less sugar and imported more, so 
that in 1903-4 the exports were trifling as compared with 
the imports. The imports of refined sugar in the latter year 
amounted to nearly 6.000,000 cwt., valued at 5} crores. 
This state of things has resulted from the development 
of beet-sugar in continental Europe and the stimulation of 
its export by bounties', and also from the increasing export 
of cane-sugar from tropica! countries such as Mauritius and 
Java. Refined sugar is rapidly tending to push out the crude 
stuff formerly consumed by the |>copte. 

In 1896 India possessed 136 sugar factories and refineries; 
and in 1900, :oj factories employing about. 5,000 persons. 
The smaller concerns an no longer registered, but in 1903 
there were twenty-one large factories employing 4,900 hands. 

Cotton. Cotton (Gmsjpmm) is chiefly grown in tropical and sub- 
tropical countries. Various species are found wild in India ; 
the forms which are in general cultis-ation are very numerous, 
and a good many kinds of perennial or tree cottons have been 
found near Hindu te m pl es and in gardens. Comprehensive 
investigations arc now (1905) in progress, to determine the 
characteristic* and comjnralisc salw* of the numerous indi- 
genous varieties and their suitability for different descriptions 
of soil and climate. The improvement of indigenous varieties 
through the selection of seed, and by cross-fertilization and 
selection, is also progressing satisfactorily on Government 
farms. 

' la regard 10 tt* cwKitmluf dat.es .mpewd on bounty-fed beel- 
•nenr Imported into fed* Ulmn 1899 and 1903, rcc Vot IV, chap, viii, 
Miscrltaaeoss Rzsmae (Casio**;. 
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The numerous indigenes kinds in general cultivation can 
probably be referred to G. kirhaceum. G. mgUctum. G. roitum, 
and G. a thorium. They may be more broadly grouped into 
(a) varieties which take at least eight months to come to 
maturity, and ( 4 ) varieties which npen in about five months. 

The varieties of the first group are grown as • dry ' crops, and Uir 
arc suited only for districts which possess deep moisture- 
holding black soil or which have a prolonged rainy season. 

These late-ripening varieties would, in most seasons, fail in 
the north of India, where the December cold would arrest 
or destroy growth. The plants arc bushy and prolific. The 
length, quality, and percentage of lint arc fair or good, acred 
ing to local conditions. The majority prwlucc Imt which 
is suitable for yarn of twenty to forty counts '. The proportion 
of lint to seed is over 40 per cent in the best Hunch, and 
under 15 per cent in the worst Madias vanctics. Inferiority 
is largely due to impoverished soil, careless cultivation, and 
neglect in selection of seed 

The vaneties included under group (*) are much mure Hrly. 
numerous than those- included in (-). and are generally grown JHJgJt 
mixed in far greater confusion. They arc widely cultivated 
in every Province except Madras. With the exception of 
a very few varieties of the HmganghJt or Bani type, they 
produce cotton which is short and coarse, but pure white in 
colour. The coarsest and shorten of this cotton is suitable 
for mixing with wool, and foe this purpose is at present worth 
more than cotton of better quality. It is in keen demand for 
export to Japan and the continent of Europe. The proportion 
of lint to seed in the coarse varietka is high, ranging from 
30 to more than 50 per cent. In almost all vanctics the plants 
are tall with few side-branches and flowers, and individually 
arc not productive. The cultivation of vanct.cs producing 
inferior lint has extended, because they arc hardy and can be 
grown on light soil, which is unsuitable, without irrigation, for 
the late-ripening finer varieties of the Broach type. The quick- 
ripening varieties can be grown without much risk in years of 
short rainfall, and good yields arc obtained in average years. 

The Provincial Agricultural deportments have recognised 
that the cultivation of the inferior early-ripening cottons will 
continue, and may extend, until superior varieties arc found 
which can be grown as quickly without risk and he more 
profitable in average seasons. The experiments in cotton 

1 Colton >ub> arc said to be of «.* «, JO S *c. COMO when not n»re 
thu a Idle number of hank, of >40 1 »•* go to the poowd aroirdapon. 
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improvement by cross-fertilization and otherwise, now being 
conducted by the various Agricultural departments, arc- 
directed to solve these difficulties. It may be mentioned that 
at the time of the American Oil War attention ms turned to 
India as a source of the cotton supply ; and that several 
' cotton farms ’ were established for the improvement of Indian 
cotton, under the charge of men sent out from England who 
were, however, as a rule, merely gardeners. After the war 
was over the cotton trade returned to its normal state, and the 
■farms’ then became Government experimental and model 
farms, and were transferred from the former Cotton Com- 
missioners to the Provincial Governments. 

Dnwo. It is often stated that the cultivation of cotton in India has 
Ej™ 0 ' deteriorated in recent times. As already observed, the growing 
com*.. practice of separating the seed from the fibre in ginning 

factories, instead of as formerly by hand gins, has tended to 
injure the quality by mixing up seed, in many parts of the 
country. There can be no improvement unless the seed town 
is at least equal to the average of the previous crop. The 
plant which produced lint suitable for the historic Daccu 
muslins does not now exist, or has greatly deteriorated. The 
Hinganghlt cotton of thirty or forty y»*rs ago was longer and 
silkier than that which is nosr produced, while Broach and 
Surat cotton are considered by some not to have maintained 
their ancient reputation, although higher cultivation is practised 
in those districts than elsewhere in India. 

E.0U0. The only exotic cotton which is cultivated to any appreciable 
extent in Madras is Bourbon cotton. It was introduced more 
than too years ago, and is now raised upon a few thousand 
acres in the Coimbatore District. The crop is not grown 
unmixed, and the lint sells at leva than other Madras varieties. 
An acclimatised American variety has been grown for more 
than thirty years in the Dhirwir District of Bombay. Its 
cultivation was at one time extensive, but is now declining. 
•Upland Georgian ’ has been thoroughly acclimatircd at the 
Nlgpur Government farm, and a stray plant can be seen here 
and there in many fields in the Central Province* ; but there 
is no general cultivation Several varieties of the ' upland ' 
type have been acclimatized on the Cawnpore farm, but their 
cultivation has not extended in the United Provinces. Native 
cultivators have not taken kindly to exotics because, even when 
acclimatized, they arc more risky to grow than indigenous 
varieties, being liable to damage from insect attack, heavy 
downpours of rain, drought, and the like Acclimatization also 
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causes deterioration of the lint Experiments have, in short, 
proved that newly introduced exotic varieties do badly, or fail, 
on black soil in any part of India, and, in an unfavourable 
season, succumb lax sooner than indigenous varieties in any 
kind of soil. The adaptability of exotic varieties when aceli 
mati/cd may possibly be proved for the drier portions of 
the Indo-Gangetic plain, where, as in Bihlr, the rainfall is 
moderate and well distributed, or where, as in wide areas of 
the United Provinces, the Punjab, and Sind, deficient rainfall 
can be supplemented by cheap irrigation. Exotica do much 
better on alluvial than on black soiL 

About half the total area under cotton, or say 8.000 square Aim. of 
miles, is in Bombay and Berir ; the other half consists mainly 
of about 1,600 square miles each in Madras, the Central 
Provinces, the United Provinces, and the Punjab. Bengal, 

Assam, Burma, and Sind have each, in normal seasons, not 
more than about 160 square miles under cotton. The area in 
Bcr.lr ,md the Central Provinces proper has rapidly extended 
in recent years. 

In Peninsular India the moat suitable sot! for cotton is the Soils, Jtc. 
black cotton soil, which is a deep dense day. The crop is also 
extensively grown on mixed black soils of no great depth. The 
most vigorous and productive crops are grown on the deep 
black soils of Broach and Sural. The cotton plants which 
grow on the impoverished black soils of Madras are poor in 
cumiurison. The alluvial soils in the IndoGangetic plains 
produce larger plants and a greater out-turn than the black soils 
of any part of India. 

On black soil cotton is usually grown alone, or with lines 
of arhar {Cajanut imJuMs) or On alluvial soil it is 

commonly mixed with arhar and maize or /aMr. In the 
alluvial tracts there is no systematic rotation. On black soils 
jawdr is the principal rotation crop, and cotton is usually 
grown every second year. 

In the most backward parts, cotton is sown broadcast on Cattira- 
!and carelessly prepared, and receives little weeding ; but in the , *°°- 
best cotton tracts the cultivation is moat careful, reaching 
its highest form in the Broach and Surat Districts of Bombay. 

••or good cultivation tillage begins, usually in the hot weather, 
by working a heavy scarifier which grubs up the stubble of the 
previous crop, scrapes the surface, and fills in the cracks. Such 
manure as may be available is applied in May. The plough is 
used after the first monsoon rain, and is usually worked several 
times, preparatory tillage being completed expeditiously to 
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admit of sowing in June. A tworowed drill, with coulters 
jo to jj inches apart, is used for sowing. The seeds, owing 
to the fuzz 00 them, cling together, and arc prepared for 
sowing by mining with a thin plaster of cowdung. mud, and 
water, which when dry passes readily through the seed bowl 
and tubes of the drill. The usual seed rate is I o to 1 5 lb. per 
acre. The seed is drilled in accurately straight equidistant 
rows. On account of damage from rain on the heavy black 
soil, two or more sowings arv often necessary before satisfactory 
germination is secured. The crop is generally hand-weeded 
once or twice. Intcr-cultua- with the bullock-hoc begins when 
the seedlings are about 4 inches high. The weaklings arc 
thinned out gradually ; and finally the strongest plants arc left 
18 inches or 1 feet apart in the rows if the crop is healthy ami 
vigorous, hut much closer if the young plants are backward or 
stunted from any cause. The final operation is to pass the 
plough between the row* in September October. This 
prevents the black soil from cracking too early, and thus helps 
to conserve moisture. 

Out turn. The plants begin to produce Bowers in October -November, 
and cotton-picking begins in January and lasts until March or 
April. Four or five pickings arc necessary. The second and 
third arc the most important, and from these the lies! seed 
for the following season a ol-uirxd. An average yield from 
liberally cultivated black soil is about 400 lb. of (seed 

and lint) per acre. In the Ikccan the out turn is much less ; 
ami in the alluvial tracts of the north of India, |*rticularly 
with ratul irrigation, it is considerably higher. The cotton 
as picked yields probably on an average throughout India to 
to 33 per cent, of lint 

Espon*. The exports during the ten year* ending with 1899-1900 
averaged about 4,700,000 cwt, valued at nearly u crorag ; 
and in 1903-4, the highest year on record, they were nearly 
8,ooc,ooo cwt. valued at 24 crores, production and prices 
having been increased by a good season in India and a 
shortage in the American crop. Most of the cotton goo to 
Japan and Germany. 

A considerable export of cotton seed lias sprung up quite 
lately, a large demand for Indian seed having developed in 
the United Kingdom owing to the high prices for Egyptian 
seed in 1901. In 1903-4 the exports of cotton seed amounted 
to more than 2,500,000 cwt 

Jute. Two species of jute (Corikorus) arc cultivated in India, 

C. t afi tmi am and C. oiitoriu s. The fruit of the former has 
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a short rounded capsule. while that of the latter is elongated. 

The varieties of C. tafs*/arit are more numerous than those 
of C. o/itorius, the former being consjncuousi) wanting in 
iwrmanency. 

There is a general belief that the fibre of C. olitoriui is 
inferior to that of C. cafiuUni-, but this cannot be sub- 
stantiated, as the superior varieties of both species yield 
excellent fibre if properly extracted. It i* believed that the 
differences between the varieties have been induced by local 
conditions of soil and depth of water, and to a considerable 
extent by natural cruss-fotiluatton Some of the races of each 
specie* have purple-red strtns. others green stems. 'Hie red 
colouring, where it exists, extends to the petioles of tlic leave*. 

The red Stemmed race* are pojmUriy belie* cd to give inferior 
fibre to that of the grevn-stenirned varieties, but this is not 
certain. 

The jute crop is im|io*tant only m Bengal. Ihe statistical Area* o< 
return* slum for that Province M aw rage area of 3,000 vjuarc 
mile* during the hi >cu/» ending iS, n 1900, and 3.K00 square 
mile* in 1903-4 It i* behoved that these figure* are lx-low 
the truth, and tlut the actual arus now grown in Bengal doc* 
not (all far *h«xt of 4.700 «quarc mile*. Small but increasing 
area* are cultivated in ,\tmm and Nepal, and there i* some 
trilling production in Burma and the Frontier Province. 

Jute i* chiefly grown on land which is liable to be sub- Soil*, 
merged when the plants have made some progress, for it is 
an exhausting crop on soil* which are not benefited by 
inundation silt. Very good jute can. however, be grown on 
(airly high land in Bengal, provided the cultivation is liberal, 
and there is sufficient water or dampness dunng the whole 
period of growth. The condition* which arc suitable for rice 
are usually suitable foe jute a ho . and it* cultivation will 
probably extend in the nee tracts of Burma and Awum, and 
pouibly also in the deltaic area* of Madras. 

Tillage begins when the soil ha* been softened by the 
•pring shower*. The land i* worked three or four limes with ,lon ' 
a light plough, and i* then levelled and made smooth with 
a plank or bamboo ' ladder.’ The land should be clean and 
brought to a fine tilth, and should have the same degree of 
mouturc as is required for the successful germination of any 
ordinary • dry ' crop. The crop respond* to liberal manuring. 

Seed is sown broadcast in April and May at the rate of 8 to 
1 a lb. per acre. The levelling ‘ladder’ is again used after 
sowing to cover the seed and smooth the surface- When the 
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plants are 4 inches high, a bollock harrow, with teeth 6 inches 
apart, is used to thin and weed the crop, and to loosen the 
S01L The weeding and thinning are completed by hand, and 
hand weeding is repeated as often as required. The plants 
are left 4 “> 5 in< hes apart. They grow rapidly ; and a good 
crop is very dense, stands 10 or it feet high, and smothers 
all weeds. It i» probable that if the plants were thinned out 
more than is usually done, they would yield good fibre, and, 
when ripe, better seed than the plants of a thickly sown crop. 
Labour moreover is saved in extracting the fibre from thick 
stems, a» the bark is more easily stripped off after steeping. 

Jute should be cut for fibre before it is fully ripe. Harvest 
ing should not be delayed after the fruits set, and may possibly 
lw done earlier with advantage. The stalks are reaped near 
the ground, and tied into bundles of moderate sire, which are 
stacked on end in the field, in a close round heap, for a few 
days. The weight of green crop per acre is so heavy that it 
cannot be carried far to be • retted ' (steeped). It is usually 
placed in the nearest water-hole, which is used over and over 
again for successive steeping*. The water thus becomes pol- 
luted with decaying organic matter, and the colour and quality 
of the fibre are thereby impaired. The bundles of sulks arc 
heaped in the water, and kept completely submerged by 
weights. In close warm weather the ‘ retting ' it complete in 
about twenty one days, and the bark is then easily stripped 
from the stems by hand. The clean fibre it separated by wash- 
ing in water, and beating. The commercial value of the fibre 
depends upon colour and lustre, strength, length, fineness, and 
absence of roots. Difference in these qualities may, under 
present conditions cause a difference in price of Rs t or more 
per tnaund of 81 lb. The fibre is bought from the cultivators 
by petty middlemen, who pass it on to wholesale dealers. The 
jute is finally steam-pressed for export into bales, which weigh 
400 lb. each. 

The popular estimate is that an acre of jute yields three of 
such bales; but the actual outturn is probably higher, as 
experiments have proved that a really good crop yields from 
2,400 to J.600 lb. of dean fibre per acre. 

Complaints have been made of late years that jute has de- 
teriorated ; but it is fairly clear that the alleged deterioration 
is due to fraudulent watering, and other malpractices in the 
trade, after the crop has been reaped and 'retted.' rather than 
to degeneration of the plant. 

Jute is now extensively utilued in Indian nulls (Me chap, iv 
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Art* and Manufacture*). The export* of raw jute in 
1903-4 amounted to nearly 14,000.000 ort-, valued at about 
11 crores. 

The tobacco plant was introduced into India by the I'ortu- Totecco. 
guese about the year 1605. As in other parts of the world, it 
passed through a period of persecution, but its ultimate distri- 
bution over India is one of the numerous examples of the 
avidity with which advantageous new crops or appliances are 
adopted by the Indian agriculturist Five or six species of 
Nitotiam are cultivated, but only two are found in India, namely. 

AT. Tabatum and N. rutfisa. The former is a native of South 
or Central America, and is the common tobacco of India. 

The plant, when alUyred to grow to seed, is 5 to 7 feet in 
height. The leafes at the base of the stalk arc very large ; the 
rest become gradually smaller towards the top. Mowers ap- 
pear as terminal panicles and vary in colour from white to pink. 

The fruit is an egg-shaped capsule, containing numerous very 
small pale brown seeds of irregular shape. The races cultivated 
in India arc numerous. 

N. rmtua is cultivated in parts of the Punjab, the United 
Provinces, Bengal, and Assam. It is a lower plant than N. 
Tabamm, and has rather rounded, crumpled leaves, with thick 
stalks, pale yellow flowers, a globular capsule, and oblong seeds 
which are larger than those of N. Tabamm. 

The statistical returns for British India give the average area Anas o < 
under tobacco for the ten yean ending 1899-1900 as approxi- 
irately 1,700 square miles. It is believed, however, that the 
actual cultivation is much higher than these figures indicate. 

More than half the recorded area is in Bengal ; the other chief 
centres of cultivation, in order of importance, are Madras, 

Bombay, Burma, the Punjab, and the United Provinces. 

Tobacco is successfully grown on various kinds of soil, the Soils, Sic. 
heaviest crops being produced on alluvial or clay loams situated 
near villages or on old village site*. Good crops are also raised 
on mixed black soil which has natural drainage. 

In various parts of India the crop is successfully grown by 
irrigation with well water containing nitrates. In some places 
this irrigation supplies about 500 lb. of nitrate of potash per 
acre. In parts of Gujarit tobacco has been grown continu 
ously for many yean without any manure except that derived 
from such irrigation, and very heavy crops of strong coarse 
tobacco are still produced annually. Mild flavoured tobacco 
of good quality cannot, however, be grown with irrigation 
from salt wells. Tobacco is often produced for several years 
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in succession on the urv land : this encourages parasites of the 
broom rape family, which often do great harm. 

The crop b grown from transplanted seedlings. The seed- 
bed requires careful preparation, and should be sheltered 
from heavy showers of rain. The seedlings when young are 
very delicate, and require protection from sun and storms. 
A seed-bed 15 feet by 10 will supply seedlings sufficient for an 
acre. It b a good plan to dig the seed bed in the hot weather and 
bum it with straw, grass, waste liner, brushwood, or cow-dung. 
The ashes manure the sod and the heat kills weeds and insects. 
Sheep or goat droppings should be applied, and as fine a tilth 
as possible obtained by digging. The seed, mixed with ashes to 
secure even distribution, b generally sown in July or August, 
but in some Provinces later. Weeding andihinn.ng out are 
necessary, and caterpillars most be diligently looked for and 
destroyed every morning. 

The main field requires thorough ullage, and should be in a 
fine state of tilth -hen the seedlings are. ready for transjOanU 
lion. The plough b used repeatedly between J one and August, 
manure being applied when the field has been several times 
ploughed. About thirty cart-loads of well-rotted manure per 
acre are usually given. In Bihir heavy crops arc obtained 
by a similar application of Oik (indigo refuse), or by irrigating 
the land before planting with the drainage of indigo vals. 
Fields intended for tobacco are often closely folded with sheep 
and goals in the fair season with excellent results. 

The seedlings arc ready for transplantation when they have 
four leaves and are 4 «o s »nchcs high. They are then planted 
about so inches apart in straight rows, with the same distance 
between the rows. Only seedlings with straight stems and well- 
developed roots are selected, l’lanting is most successful when 
done on a cloudy afternoon. light rain for a few days aft«r 
transplantation b very beneficial, and it b a good plan to cover 
each seedling lightly with twigs and leaves of the nim tree. 
Much of the success of the crop depends upon careful trans- 
plantation. 

Bullock hoeing should begin when the plants have made a 
fair start, and should continue as long as the bullocks do not 
injure the plants. A good deal of hand-weeding is also 
required. 

The plant b left untopped when small golden leaves are 
required for special purposes, but it b usually Mopped’ by 
removing the flower-bud and a few of the youngest leaves. 
From twelve to fourteen leaves arc usually left on each plant 
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Topping causes the plant to throw out side -shoots which arc 
generally called * suckers.' These should be removed in order 
to concentrate the strength of the plant on perfecting the leaves. 

The field must be worked over many times in the season to 
remove such suckers. 

In some districts irrigation is not required, but a well Or 
other water-source is generally at hand to be used if neces- 
sary. Where irrigation is practised, the first watering is, in 
Northern India, generally given in November and December, 
and at intervals of two or three weeks afterwards until the crop 
ripens about February or May, according to the time of 
sowing. 

The crop is ready for harvesting when the leaves become 
brittle and crumpled and covered with yellow spots. The 
whole plant is usually cut down and dried in thr sun, but in 
Bombay the leaves are stripped one by one with a small sharp 
sickle. The after treatment of the leaves depends upon 
whether black or yellow tobacco is manufactured. 

Black tobacco, used for smoking in the hmkka, is made in Back and 
some districts as follows. The leaves, when stripped off the 
stems, are laid in threes, one above the other, on the ground, 
being arranged in overlapping rows like slate* on a roof. They 
are left thus, exposed to sun and dew, for (our days and in the 
absence of dew are artificially damped. This half-dried tobacco 
is built into heap* and, when it has heated slightly, is tied into 
bundles, which are again put into heap* and subjected to 
gentle fermentation. The heapa are turned every second day 
for a fortnight, when the tobacco ought to be cured and 
becomes dark brown or nearly black in colour. 

Yellow tobacco is prepared differently. Two days before the 
crop is cut the field is imgated The whole plants or stripped 
leaves are bid on the ground, where they lie ex|iused to sun 
and dew for eight days. The moist earth prevents rapid dry- 
ing, and the leaves assume a bright yellow colour. They are 
tied into bundles when almost dry, and only slightly ferment 
when stored. The tobacco matures slowly and, when ready 
for sale, has a yellow-brown colour. 

Very large crops of inferior yellow tobacco can be obtained 
with irrigation from salt wells the out turn of cured leaf being 
sometimes as high as 3.000 lb. per acre. An ordinary crop of 
tobacco is from 1,300 to 1,500 lb. per acre of cured leaf, but 
heavily manured crops yield much more. 

About the year 1839 experiments were conducted by the M an w fa ctws 
East India Company towards improving the qdalily of leaf and DDd m6r - 
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perfecting the native methods of airing and manufacturing 
tobacco. These were often repeated, and gradually the 
industry became identified with three great centres : namely, 
(t) Eastern and Northern Bengal (more especially the District 
of Rangpur) ; (a) Madras, Trichinopoly, Dindigul. Cocanidu, 
and Calicut in Southern India ] and (3) Rangoon and Moul- 
mein in Burma. Bengal is, as we hare seen, the chief tobacco- 
growing Province, but little or no tobacco is manufactured 
there. Several unsuccessful efforts have been made to organize 
a cigar manufacture, but on each occasion (as it would seem) in 
the least hopeful parts of the Province. The bulk of the leaf 
is exported in the crudely cured form above described to foreign 
countries, or is earned to Burma to be made into cigars, being 
there mixed, as a rule, with Burma grown tobacco. In Southern 
India a fair amount of superior tobacco is grown and cured, but 
interest chiefly centres in the successful cigar production of 
the Madras Presidency. In 1903 there were about twenty farm* 
and factories concerned in the manufacture of tobacco, which 
employed nearly f.ooo persons. 

Perhaps the earliest mention of exportation of tobacco from 
India occurs in the year 1815. By 1866-7 tobacco had 
assumed the position of a recognized article of export, being 
then valued at 5) lakhs. The subsequent returns manifest a 
continuously expanding trade, which in 1903-4 stood at 
»l lakhs. But the most signifscant feature of this prosperity 
b the steady growth of the demand for Indian and Burmese 
cigar*. In 1886-7 r »g* r «n»dc was valued at two, in 
1896-7 at »«, and in 1903-4 at eight lakhs; and it may 
confidently be assumed that the next decade will witness a con- 
tinued rate of expansion, as the moderate price of Indian cigars 
becomes more widely known in Europe. It must be noted, 
however, that the imports of tobacco into India (50 lakhs in 
1903-4) still exceed the exports, and are advancing. Tlus i* 
mainly due to an increasing import of cheap cigarettes, pnnei- 
pally from the United Kingdom. 

Poppy- The opium-yielding poppy (/’a/otvr totnni/erum) is believed 
to be a cultivated form of P se/igrrum, a species which grows 
wild on the shores of the Mediterranean. The opium poppy 
is an annual, from a to 4 feet high. The most common variety 
cultivated in India has white flowers, but red or purple-flowered 
kinds are also grown. The seeds in each capsule arc small and 
numerous, reniform, and white or black in colour. 

Poppy is grown in some Native States, principally in Indore, 
Gwalior. Bhopdl. Udaipur, and other States of Central India 
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and KSjputfna; but in BnUsh territory the cultivation is 
mainly restricted to Bihar and the Districts of the United 
Provinces lying in the nevth of the Gangetic valley, where it is 
conducted on behalf of Government (see VoL IV, chap, viii, 
Miscellaneous Revenue), to whose officers the growers are 
bound to deliver the whole produce. Advances arc made 
by the Opium Department to meet the cos* of cultivation, 
and the price to be paid for the produce is fixed at the same 
time. 

The statistical returns give the average area under poppy for 
the ten years ending with 1S99-1900 as 1,000 square miles. 

The area in the United Provinces is nearly 615 square miles, 
and in Bengal more than 310 square miles. Th« Punjab 
grows about 1 1 square miles. 

Poppy is a rah crop, and in the United Provinces it is Cvltlvs- 
grown by preference on heavy knim or light days. The " al ' 
season extends from October to March-Apeil. The seed is 
sown somewhat later than ordinary rah crops and a watering 
before sowing may be rvcvssary. The crop it expensive to 
grow, and is only remunerative if the cultivation it liberal as 
regards tillage and manuring. A fine degree of tilth and a firm 
•tad -bed are necessary for the beat results. Tht seed is broad- 
casted at the rate of 3 lb. per acre in October-November in 
beds which have been laid out tor irrigation, and is lightly 
covered with a rake. The seedlings are delicate when young, 
and light irrigation is required before they are established. The 
plants should be thinned out til! they are 8 or 10 inches apart. 

The crop requires repeated weeding*, and the Mining of the 
surface soil is also beneficial. Topdressing with crude nitre or 
nitre earth is a common practice. Growth is slow until Febni 
ary, and irrigation is required every two or three weeks. The 
crop is subject to many injuries, frost and hail being most 
dreaded. Cloudy days and east winds are also harmful. 

Poppies are ready to yield opium when the capsules turn a 
light brown colour and become somewhat hard. In order to 
collect the drug the capsules are scarified with a threi-bUdcd 
instrument. Deep scratches are made in the capsule in the 
evenings, only one part of it being lanced at a time. The 
operation is repeated five to eight times at intervals of two 
days, and the work is very laborious. The morning after 
landng a gummy juice is found exuding from the cuts. This 
is crude opium, which is collected and stored in earthen jars 
until the whole produce is obtained. 

The ripe capsules yield an oilseed which is chiefly exported 
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to Europe. The od is dor ind limpid, and is used to 
adulterate olive oil The oilcake is a good cattle food- The 
capsules are useful medicinally foe poultices and fomentation. 
The petals as they tall to the ground are collected, and used 
subsequently for packing the opium. 

The out turn of crude opium is believed to average about 
*o Ih. per acre ; the crop may also yield 150 lb. of seed per acre. 

The bulk of the opium produced in India is exported, 
principally to China, where it is subject to increasing compcti 
lion with the Chinese drug'. In 1896-7 the exports amounted 
to about 6 1,000 chests of 140 lb- each, valued at 8 crores. In 
1903-4, a year of exceptional prosperity for the Indian drug 
owing to failure of the China crop, the exports were aliout 
73,600 chests, valued at 10J crores. 

Pepper is one of the oldest Indian exports, having been 
conveyed to Europe from the Malabar coast from very ancient 
times. The plant (A** mipmm) <* found "ild «" *«‘C forests 
of .Malabar and Travancore, and is extensively cultivated by- 
native and European planters in the south of India. It 11 a 
large vinc-like climber, which dings closely by adventitious 
roots to any support. The flowers are pendulous spikes, and 
each of the red berries is about the rise of a pea, containing 
a soft stone covered with pulp. The plant thrives best in a 
tropical climate, with moderate extremes of heat and cold and 
a rainfall of about too inches or more, 
r The spice gardens of Kanara are very successfully cultivated. 
The owners are Haviks, a shrewd and hard working das. of 
Brahman*. Betel palms cardamoms, and pepper are grown 
together. The gardens occupy the bottom lands of narrow 
valleys above the C.hits, whose slopes are (airly extensive, 
moderately steep, and covered with forest. The forest growth 
gives beneficial shelter, and supplies the gardens with brushwood, 
leaves, and litter for manure and other purpose*. The narrow 
garden strips follow the course of mm llakt (ravines}. In forming 
the gardens the beds of these rnmllaki arc levelled. ITm: hill slopes 
on each side have been cut away to provide roil for levelling ; 
and now many of the gardens are bounded laterally by almost 
perpendicular cuttings 10 to jo feet in height, which form a 
barrier to trespass by men or beasts, and shelter the gardens 
from storm and wind. I>rainagc is thoroughly carried out by 
main ditches cut along the course of the garden strips, and by- 
minor cross drains. The soil is thus kept moist throughout 
the year, but is at no time water-logged. 

• See Vol IV. dup. Hii 
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The most suitable soil is a yellowish-red or reddish-brown 
earth, which usually exists in deep bed*. Alter the soil has 
been levelled and the d ra ina g e chan neb made, betel palms and 
cardamoms are pul down in alternate rows, the palms being 
from 6 to 8 feet apart. 

When the betel palms are about ten years old, pepper is C.Km- 
planted, usually from cuttings in leaf mould manure placod at ,10 *' 
the root of each tree. The young vine* grow rapidly and 
branch freely. . They should be trained straight up the palm, 
to which they are secured by bands stripped from the*shcaths 
of fallen palm leave*. Luxuriant growth and free branching 
are encouraged by heavy applications of manure, given annually 
for three years after planting Subsequently a lighter dressing 
is given every second year. 

The best manure for pepper and the other crops of the spice 
gardens is made from green leave* and twigs, plucked from 
certain forest trees in the monsoon, and used as litter in the 
byre* where buffaloes and other cattle stand, and thence 
removed, with the dung and urine of the cattle, into deep pit*. 

The manure is sufficiently decayed by the following Apnl, when 
it it applied. 

Pepper comes into bearing three or four years after it il 
planted. The plants in an established garden me to a height 
of 15 to so feet, and the foluge of healthy plant* is fairly 
dense. The flower* appear in July-August, and the berms 
arc ripe by March. The yield depends upon liberality in 
manuring and careful management, also upon the rainfall If 
the rains arc very heavy when the plant is in flower, fcrtiliaation 
is interfered with. The vine* on one palm when in full bearing 
yield in a good year about 1,000 cluster*, from which about 
4 lb. of dried |ieppcr can be obtained. 

The plants, the flowers, and the fruits are damaged by rough f>l*po-l 
handling. Ladders arc therefore used when binding the vines 
to the palms and when gathering the fniit. The bunches of 
berries are plucked by hand into a basket dung behind the 
workman, usually when the berries arc- changing colour. The 
berries may or may not be sorted as they are plucked. If they 
are sorted those fully ripe are separated, and are soaked in 
water for seven or eight days or heaped so that the pulp fer 
ments. If the quantity is small, the fermented bcrncs are While 
robbed by hand on a coarse doth ; if large, they are trampled •’•H*'- 
under the feet of coolies. The pulp is thus rubbed off the 
• stone,’ which furnishes the white pepper of commerce. The 
pulp is completely removed by washing in baskets in running 
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water. The pepper is then dried in the sun for about a week, 
and becomes pale grey or pale drab in coloot. It can be 
bleached a lighter colour by chemical agency. White pepper 
is prepared only to a limited extent in the Kanara forest. 

Buck The chief product is black pepper, obtained from unsorted 

r*W‘»- berries which are heaped up for four days. The green berries 
then become softer and change colour, when they arc spread 
out and dried. The skin and part of the pulp adhere as a dry 
dark coloured wrinkled covering to the stones, *nd the pepper 
is black in appearance. 

In 1903-4 (a very good year) the value of the pepper ex- 
ported from India was 51 lakhs. 

Tr«. Tea (Cam* Ilia tkei/rra ) belongs to the same genus as the 

camellia, and is found wild in the Nlgl Hills and Manipur, 
forming a feature of the prevailing forest growth. 

Iliuory. In 17S8 Sir Joseph Bankes (then Director of the Royal 
botanical (lardens, Kcw) suggested to the Directors of the 
East India Company that efforts should be mode to cultivate 
tea in India. Some few years previously Colonel Kyd, Super- 
intendent of the Royal Botanic Gardena, Calcutta, had actually 
obtained seed from China and had grown the plant in Calcutta. 
Little or nothing of a practical nature was, however, accom- 
plished until 1834, when Ixwd William Bentinck appointed a 
committee to investigate the question of establishing a tea- 
growing industry. This committee was apparently ignorant 
that Mr. Robert Bruce in iStt. and Mr. Scott in 1814, had 
discovered the tea plant in Assam ; and much expense and 
considerable delay were accordingly incurred in sending ex- 
peditions to China to procure tea seed, and to obtain Chinamen 
to teach the people of India bow to grow the plant and to 
manufacture tea. While one of the deputation was actually in 
China collecting seed. Captains Charlton and Jenkins rc-dis- 
covered the wild tea plant in Assam, and attention was thus 
fortunately directed to the indigenous stock. 

In the early days of tea cultivation, especially in Assam, 
many mistakes were made as to site, soil, cultivation, and 
manufacture, which caused disappointment and loss. The 
real progress of tea planting in Assam began about 1851, and 
was greatly assisted by the promulgation of the Waste - 1 anil 
Rules of 1854. In 1855 indigenous tea was discovered in the 
Cich 3 r District, and in the following year in Sylhet, and Euro- 
pean capital was directed to these quarters. The tea industry 
was established at Darjeeling in 1856, and in Chittagong and 
ChotS Nlgpur about i86». In 1 859 there were fifty-one gardens 
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in existence ; and the extension and success of tea cultiva- 
tion after this date engendered a wild sprit of speculation in 
tea companies both in India and at home which culminated in 
1865-7 in great disaster, due to extravagant expenditure in 
cultivation and management and to incapable supervision 
Many of even the best-situated gardens were sold much under 
the cost of establishing them, and the industry did not re- 
gain a stable petition until 1869. little interest was taken 
in tea cultivation in Southern India until about this period. 

In the early stages of the industry Government owned and 
worked tea gardens (especially in Klngra. Kumaun. and I V-hra 
I)0n); but by 1865 it had made over its plantations, on 
favourable terms, to natives and European* The establish- 
ment of large plantations, and the utilization of machinery in 
place of manual labour, cheapened production The freedom 
from the adulteration and impurity incidental to Asiatic hand- 
labour also tended to raise the apprrtiatmn of Indian tea in 
British markets, and thus enabled it to oust the produce of 
China. 

About 1880 the codec industry of Ceylon had been turned 
through neglect to combat the destructive action of an insect 
pest and a fungus blight- !To6t»ng by the experience and 
knowledge gamed in India, the Ceylon planters abandoned 
coffee and took to tea. and today Ceylon is India’s chief 
competitor in foreign markets. The United Kingdom takes 
between 88 and 90 per cent, of the Indian teas ; and in 1 901 
this amounted to 54 per cent, of the total Bnrish imports, 36 
per cent, having come from Ceylon and 6 per cent, from China. 

The expansion of the Indian area of production may be suttotla. 
illustrated by the following figures: in 1885, 440 **qu«re 
miles, which produced 7 1,000.000 lb.; in 1895, 650 square 
miles and 143,000,000 lb. ; in 1900, 815 square miles and 
197.000.000 lb. ; and in 1903. 810 square miles and about 
>09,000.000 lb. The capital invested is probably not far short 
of £30,000,000. In 1903 the industry gave employment to 
479.000 permanent and 9J.000 temporary employes. The 
labourers who have been taken to Assam in connexion with 
tea-planting, have materially assisted in the economic develop- 
ment of that Province. In 1876-7 the exports of tea were 
valued at >• 6 crores, in 1901-2 at 9-6 crores, and in 1903-4 at 
8-6 crores. 

The production of tea in India and Ceylon has increased New 
ao much more rapidly than the consumption in the United 
Kingdom as to cause a heavy fall in prices within recent 
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years. Efforts are now being made to open up new marke's, 
the more promising of which appear to be Russia, Canada, and 
the United States. In 1903 a trifling duty was imposed, at the 
request of the tea industry, on exports by sea, and the proceeds 
are applied, by a representative committee, to increasing the 
consumption and sale of Indian tea. There is a growing export 
of Indian tea by land into neighbouring countries, chief!)’ on 
the north-western frontier : it amounted to nearly r.ooo.ooo lb. 
in 1903-4. The townspeople of India arc adopting the 
tea -drinking habit to an increasing extent. In 1901-1 about 
7,000,000 lb. were retained in India. 

Arrx of Of the 820 square miles under cultivation with tea in 1903-4, 
ET # - 53 ° square miles were in Assam, and 210 square miles in 
Bengal, while Madras, the Punjab, and the United Provinces 
followed, with areas ranging from 19 to 13 square miles. The 
chief tea growing Districts outside Assam are Darjeeling. Jal- 
paigurt, the Nllgms, Klngra. and Dehra DOn. 

K*« of Kivc distinct races of wild ten arc now recogniiable, if the 
iUUT Chlna P 1 " 1 •» one: namely, the China. Assam 

indigenous, Manipur or Burma, Nlgl, and CiclUr or Ushai 
indigenous types. The last is essentially a bush, while the 
plant of each of the other races is a small tree ora narrow bush, 
usually less than 5 feet m height, with ascending branches 
which take off near the ground. 

Thr * c forms, and especially the first two. have influenced* 
the character of the cultivated plants, particularly in Assam. 
Natural cross fertilisation between the China and other races 
has freely occurred. The China pUnt is popularly believed to 
have had. at least in the plains, a degrading effect, and most 
planters would like to get rid of it and its numerous crosses. 
But under certain circumstances a good hybrid miy be more 
profitable than the purest and best ’Assam indigenous.' It 
flushes earlier and is leas affected by deficient rainfall. 

nlrnt ,n fUndS °* ,he pUn ' Cf ,he «*"*««* of the tea plant 
1 have been materially changed since cultivation began in India. 
Experience has taught him how to improve its flushing power. 
The China plant is usually low branched, and has rarely a 
distinct stem. Hybrids and indigenous kinds arc pruned into 
bushes 4 to 5 feet high, with short fairly thick sterna. Watt 
and Mann (Pars and B/igkts of th* Ttm PUnf) write regarding 
the garden plant : ‘ It has to a large extent been deprived of 
the power of flowering and fruiting. Its whole energies have 
been concentrated in the flushing or production, during part of 
the season at least, of complete new sets of shoots which each 
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bear a terminal bud, and three to seven loaves according to the 
system of plucking that may be pursued.' 

Tea is cultivated in India from a few hundred feet above sea- SiioiMoo 
level to an altitude of about 7,000 feet. Formerly the theory °* •“ 
was held that tea grew best on derated situations, and that the t ‘" *' 
slopes of low hills or lilai were specially suitable. But tea 
planted on such land in Clchir and Sylhet has been abandoned 
in favour of the lower flat A Ut lands, which were swamps at the 
commencement of the tea industry in these Districts. Tilai 
were originally covered with dense forest, and were fertile w hen 
cleared, but under tea cultivation they deteriorated by the wash 
from heavy rain. This erosion was really induced by Ud 
agriculture. Attempts have been made with some success to 
prevent erosion by terracing the slopes of these hills, but often 
this was only done when the best of the soil had been washed 
away, The districts in which tea is - successfully cultivated 
in Northeast India have a rainfall varying from 60 to 
soo inches. The gardens chiefly occupy alluvial land which is 
flat or rolling. During the growing i«riod a moist warm 
atmosphere is desirable and hot dry winds are injurious. A 
rainfall of 100 inches b fully sufficient, provided it be well 
distributed. 

The tea plant will grow on many kinds of soil ; but those Soils, 
which give the best returns in quantity and quality are the 
deep reddish coloured sandy foams, with a free subsoil, which 
allows the roots of the plants to penetrate and secures natural 
drainage. The HU toils, which when first opened up and 
drained contain an eacess of organic matter, give a very 
vigorous growth but, as a rule, weak flavourless tea. The 
quality, however, improves after a few years of cultivation. It 
is useless to plant out tea 00 inferior land, as the yield will be 
poor, and the plants are almost certain to become blighted at 
an early age.' Two descriptions of soil are specially to be 
avoided— a stiff clay of any kind, which is impervious to rain 
and which cakes and hardens in the sun ; and a very loose 
sand which generally overlies gravel. Such soils produce a 
stunted bush yielding little leaf. Recent researches by 
Dr. Mann, the expert of the Indian Tea Association, show 
strong reason for believing that the good quality of Ita obtained 
from soils other than HU land b primarily due to the amount 
of phosphoric acid and potash present. n|||>| , 

The processes of preparing and working tea gardens in «o*> of 
Assam are as follows. In bringing new land into condition 
the jungle should be cut down m December and burnt in Unu. 
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February. Ic should then be well dug, cleared of weeds, 
levelled or terraced where desirable, and if necessary drained. 
When thoroughly cleared the land should be marked out for 
seedlings by stakes. The usual distance between plants is 
from 4 to 5 feet. On the poorer kinds of tUa and upland 
soil the plants should be closer than on good low-lying land. 
The site of the nursery should be near a water-supply, in a 
low-lying position, protected from the sun and high wind*. 
Artificial shade is usually required, and the surface should 
slope slightly so that excessive rain will drain off. The soil 
should be a good deep loam with a porous subsoil. It should 
be carefully dug. pulverised, weeded, and laid out into beds 3 or 
Sowing 4 feet wide. The seed is allowed to germinate before sowing, 

“d by keeping it under moist grass. The sowing take* place in 
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Dcccmber-January, and the young seedlings arc placed 4 or 
6 inches apart in the seed-beds. Planting-out takes place in 
the cold weather (about February) and during cloudy days if 
possible in the case of plants a year old, or just before the 
monsoon in May, or early in June at the latest, if young 
seedlings are used. Kach seedling is removed from the seed- 
bed with a clod of earth, to that the roc* and rootlets may 
remain uninjured, and a hole of ample size it dug fox its 
reception. Special can: is required in planting and keeping 
the land dean during the lint season. 

•>*C For the lint two >ca n the chief aork of the planter is to 
f * u '' keep the young shrubs clear of weeds. Weeding and tillage 
arc done by hand, chiefly with a hoe or fork. Pruning is 
essential, to give each bush a particular height and shape, 
to remove injured or diseased portions, and to encourage the 
greatest possible surface for branch and leaf growth. The 
following description it of fairly general application. When 
the plants have been in the ground eighteen months if planted 
at sis months old, or a year if planted after twelve months in 
the nursery, they are cut down to 8 or 10 inches at least. 
This operation makes the bush spread, and in three or four 
months a number of new branches mill be produced. Every 
shoot is nipped back to about 20 or 34 inches from the ground. 
Nothing is taken from the bushes below this level, but above 
it two leaves and a bud may be plucked wherever they occur. 
At the end of the season the bush is |>runcd again about 20 
inches from the ground, and each year thereafter one or two 
inches above the previous year’s cutting until the growth 
craves to be vigorous. The bush is then cut back to 15 or 
18 inches from the ground. The (mining is done with a sharp 
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knife, and it is a good plan to bury the pruning* between the 
rows of tea bushes. Pruning take* place in the cold season 
from December to February : China plants arc first attended 
to, then hybrids, and finally the indigenous kinds. 

It is not customary to apply manure to the better descriptions Muwiag. 
of tea soils ; but the need of manure for the upland gardens 
which have been long under cultivation is now recognised, and 
local supplies have been exploited and used- Topdressing 
with M /7 soils, forest surface earths, and other earths com- 
paratively rich in manurial elements, has been practised 
profitably ; and green manuring with matikalai (Phauolui 
atonitifolim or P. is now not uncommon. Castor 

cake, mustard cake, bones, and cattle manure base also boon 
used with good effect : cattle manure Could be collected locally 
and used in much greater quantity than at jircscnt. Tea 
removes less from the soil than most crops; but, unless 
manuring become* more general than at |wc*cnt. exhaustion 
of even the best tea soil must in time occur. 

The tillage given in any particular garden is regulated more Til lag*- 
by the amount of labour available than by the requirements of 
the crop. On sloping upland gardens which are not terraced 
it is necessary to limit the period of tilUgc, for if the surface 
soil is loose at any period during the rum* the erosion down 
the slofies is enormous. Such limitation docs not, however, 
tend to productiveness in the plant, and all tea gardens 
occupying slopes should therefore be terraced. In the early 
part of the cold weather the soil is hoed to a depth of 8 or 9 
inches, to bury the weeds, which grow up dunng the heavy 
rains. Repeated light hoeing* between March and July arc 
•bo necessary. A certain amount of hand-weeding is required 
on all descriptions of soil dunng the rain*, to clear away vege- 
tation interfering with the free access of air. 

Bach tea plantation of any importance should have its own feed- 
seed garden isolated from the leaf garden, but within easy * 
distance for close supervision The plant* in it should be true 
to their kind and suited to local conditions. Different districts 
require different races, and uniformity in the plants of a garden 
» essential for remunerative cultivation. The selection of seed 
and the improvement of varieties in seed gardens are also of 
great importance. Plants which are intended to produce well- 
developed seed require radically different treatment in pruning 
and general cultivation from the leaf plants. 

Regular plucking begins when the plants are three years old. I lockiec. 
They may, however, be lightly plucked in the second year to 
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give the bush a defined shape. Even in the third year, plucking 
should still be considered a method of pruning. In the early 
days of tea-planting the bushes in Assam yielded only four 
' flushes ’ annually. Now the average is about twelve, and 
a still larger number is obtained from plants in full vigour. 
Some ’planters pluck for quality, others for quantity ; but 
experience shows that heavy plucking early in the season is 
very detrimental, particularly to young bushes. The early 
spring shoots are allowed to grow until they have about seven 
leaves. Then the two or three youngest leaves and the 
terminal bud are nipped off by finger and thumb. Flushes 
follow plucking* throughout the season. The pluckcrs go 
round the garden every ten days or so and gather all that is 
ready. 

The first process of manufacture is withenng. On most 
estates this a now done artificially, by dry heated air which 
is drawn over the kaf by means of large revolving fans. The 
amount of moisture that evaporates depends chiefly upon the 
natural succulence of the leaf, as whether it is wet from rain. 
Ordinary leaf which is not «tt loses about 33 per cent. 

The object of withering is to get the leaf into suitable 
condition for rolling, which is the next process. Rolling was 
till lately done by hand, as it still is in China, but machines 
are now used- The object of rolling is to twist the leaves and 
break up their cdlular structure so that the juices escape. The 
haves arc machinoeollcd for about twenty minutes, and are 
then |iau<d into a revolving screen which separates the coarser 
leaves and stalks from the fine. The coarser leaves are again 
rolled for ten minutes. 

OaMsitoa. The next process is oxidation, which is carried out in 
a separate cool room, with the atmosphere kept moist by- 
sprinkling cold water. The appearance and quality of manu- 
factured tea greatly depend upon oxidation being properly- 
regulated. The leaf is spread out on a cement floor in a layer 
four or five inches thick, and turned if necessary to prevent 
the temperature rising too high. The most favourable 
temperature is about 85'. The younger leaves and stems 
gradually assume a bright coppery colour, while the older 
leaves are partly reddish and partly green. 

The leaf is now ready for a second rolling before drying 
Oxidation is checked by exposing the wet leaf to the action of 
dry •*>. «h»ch is heated above the boiling-point of water, so as 
to remove all moisture without driving off any of the con- 
stituents which add to the flavour and value of tea. Prying 
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is done in two Of three stages, several kinds of machines being 
used for the purpose. Then follow the sorting and sifting, 
which are effected partly by machinery or entirely by hand. 

The latter is best, as the tea can thus be more accurately sorted 
into the different qualities or grades. The tea as it is sorted 
absorbs moisture from the air and is again heated before it is 
packed. It is then picked while warm. but not hot, in the 
well-known lead lined tea chests. 

The coffee plant ( Ctfta arabka) is believed to be a native Cofler. 
of Abyssinia, and most writers agree that it was brought to 
India (Mysore) about two centuries ago by one BabS Budan ductiow 
who had made the pilgrimage to Mecca. lanschoten, who 
travelled in Southern India b et w ee n 1576 and 1590, makes no 
mention of having seen it,' while Tavernier, who went over 
very nearly the same ground in 1665-1669, gives a full account 
of the coffee plantations that he visited. Coffee cultivation 
was attempted in the suburbs of Calcutta at the beginning of 
the nineteenth century, and some plants may still he seen on 
the site of the original plantation. The industry, w hich began 
to be dev eloped on a large scale about 1*60. has been a success 
only in Mysore. Coorg. Travancorv, the Wynaad, and the 
Nllgiri and Shcvaroy Hills uf Madias ; and it has made no 
progress during recent years. In 1896 the area under the crop 
wav 450 square miles ; and in 1903. only 310 square miles, of 
which 150 square miles were in Mysore and Coorg and 56 
square miles in Madras. In 1903 about 8>,ooo persons were 
employed in the plantations, and there were eighteen coffee 
works, giving employment to 5,000 persons. The exports in 
i 903-4 were >91,000 cwt., valued at 137 lakhs. The large 
supplies of cheap Brazilian coffees that now flood the markets 
of Europe have injured the cofTee industry of India very 
seriously, since they bass: caused poets to (all by one-half. 

The coffee plant is a much-branched small tree or bush The plant 
which, if left to grow naturally, is 15 to ao feet high, and beam 
white orange-like flowers. The fruit turns red as it ripens and 
resembles a small oblong cherry : it contains two seeds, closely 
united. There are several varieties of coffee, but that most 
commonly cultivated in India is C ambit*. Liberian coffee 
is grown, but not extensively. 

Coflee grows best at altitudes between a.ooo and 5,000 feet, Coltim- 
»»fh a rainfall of 70 to 90 inches and a temperate climate." 00- 
Sloping or even fairly steep land is suitable, provided that 
•wface erosion is prevented. Good natural drainage is im- 
portant, and flat and wet lands are unsuitable. The soil 
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should be of fair depth, retentive of moisture but not stiff 
in consistence. Newly cleared forest land with these charac- 
teristics, being rich in organic matter, is very suitable for coffee. 

Perfectly ripe seed is collected for towing, from healthy and 
vigorous plants which are from seven to ten years old. The 
seeds retain their germinating power for only a short time. 
February is the best month for towing. It it not necessary 
to put coffee teed in the ground to make it germinate properly. 
In the Ntlgiris the seed is laid thickly on the surface of 
a seed bed, with a covering of fern* or old gunny bags. If 
kept moist, the seed germinates, and when the germ is half 
an inch to an inch long the teed is planted in nurseries. 
'ITse site of a nursery should be near water, in a well-sheltered 
and naturally drained situation, with good and fairly level 
soil. The shade of trees, if not too dense, is beneficial. 
The seed-beds should not be more than 5 feet wide, and 
should be higher than the pathways between them, and be 
thoroughly dug and tilled before sowing. The germinated 
seeds are planted 4 inches apart. Regular watering is required, 
either in the morning or after sunset The seedlings are 
transplanted into other seed-beds when they have two to four 
leaves, and are there placed 9 to 11 inches apart. Trans- 
plantation is most successful if done when the weather is damp 
and cloudy. When the seedlings are about one year old they 
arc ready for planting in the permanent plantations. 

A coffee plantation is usually established in a forest clearing. 
The jungle is cleared in December, and the trees burnt, when 
dry, in February. Some of the larger trees are, however, left 
to give shelter and shade. The clearing is completed by 
digging and levelling, and by burning roots and spreading 
the ashes. Pits are dug about two feet deep, the excavated 
earth being pulverized and. partly returned to each pit before 
the seedling is planted. The space allowed between coffee 
plants depends upon the character of the soil, and varies 
from 6 to 8 feet in each direction. If necessary, quick-growing, 
subsoil-feeding trees arc specially planted for shade. 

Hand-weeding is commenced as soon as the land is cleared. 
A light hoeing is also required once a month until the plants 
are fairly established. Hoeing and weeding cost from 1 1 annas 
to 1 rupee per acre per month in the first year. Forking 
oc deep hoeing once a year is beneficial to open up the 
hardened soil. The soil is dug to a depth of 12 inches. In 
localities where strong winds are common the young plants 
require support. 
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Coffee is an exhausting crop, and when in full bearing Manures, 
requires manure regularly, but noise is necessary until the 
first crop has been gathered. Weeds, pruning*. the fallen 
leaves of shade trees, and other vegetable matter which has 
rotted on the surface between the trees pros ide a good deal of 
useful manure. Forest topsoil is available on some estates in 
considerable quantities ; but the planters have usually to depend 
chiefly upon well-rotted cattle manure, bone-meal, and oil 
cake. Two applications of manure may be given in a year, 
the first immediately after the crop is gathered, the second 
after the heavy monsoon rain. 

The plants should be -topped’ when 4} to 5 feet high by Tom^k 
nipping off the central bud. The principal objects of lopping mt 1 
are to secure the plants against wind and storm, and to make 
it easier to collect the crop Topping check* a too free upward 
growth, and causes the plant* to branch freely. Secondary 
branches spring from the primaries in pair* : all *uch scaring 
within 6 inches of the main stem should be removed, a passage- 
being thus left in the centre of each tree for free admission 
of air. The object of pruning u to divert the energies of the 
plant from forming wood, and to concentrate them upon 
forming fruit. The primary branches are cut track at a) feel 
from the stem. Secondary branches are cut away after they 
fruit, but one of each |uir of Uterah ri left every year, to ensure 
a continuous crop. 

The plants come into bloom in March, when they have been llucktn*. 
planted for two or three yean, and annually thereafter. Good 
trees will yield a first crop in two yean; but this is left 
ungathered, the berries being stripped off before they develop. 

If a maiden crop from three-year < 4 d trees it a heavy one 
it Is thinned, otherwise there will be little crop in the follow- 
ing year. Full crops may be taken in the fourth year from 
planting, and thereafter The fruits commence to ripen in 
October or early in November, and continue till January. 

Women and children arc sent oser the plantations periodic- 
ally to gather all the blood-red berries. When the whole 
crop has been gathered, the bough* are tied up, so that fallen 
berries may be conveniently collected, and manure and tillage 
applied. 

The ripe coffee fruit is termed the cherry . the succulent Manwtac- 
outer coat of the fruit, the pulp ; the inner adhesive layer, the ,n^f • 
parchment; and the seed coat within the parchment which 
adheres closely to the seed, the silver skin. The preparation of 
the coffee bean from the cherry is accomplished in the following 
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sugcs : pulping, fermenting, drying, peeling, milling or hulling, 
and sizing or winnowing. 

Pulping is done daily as the crop is gathered. The pulp can 
be removed from the bean by hand or by machinery- 'Hie 
beans are then fermented to remove a sticky mucilaginous sub- 
stance. The produce gathered in a day is put into a vat, and 
is left for 24 to 36 hours until fermentation sets in. The 
fermented beans are washed into a second vat by a stream of 
water, and arc there thoroughly cleaned. The washed beans 
are then carried by flow of water to the drying floors, and 
exposed to the influence of sun and air. I>uring the drying 
the beans are turned over repeatedly. Peeling means the 
removal of the parchment and silver skin from the beans 
by pounding or by machinery. The parchment coffee is well 
warmed in the sun before it is peeled, and the peeling is not 
undertaken on a wet or damp day. Winnowing is performed 
by hand with the ordinary »/, or by machine-fanning, which 
drives off the parchment and the skin, leaving the clean coffee 
beans behind. The beam when thoroughly dry are packed in 
casks. 

Oat-tun. The avenge yield from mature plants h from 300 to 400 lb. 

of clean coffee per acre. Prices vary according to the size, 
colour, smell, flavour, and uniformity of the coffee beans. 

Cincfeona. Government cinchona plantations were started in India in 

ild'r.L ,S6j r,om ***** introduced by Sir Clements Markham from 

(Indian South America, of which the plant is a native. There are 
two main centres, Darjeeling and the Nllgiri Hills. In both 
localities a |iortion of the area is owned by tea or coffee 
planters, and the bark they produce is either sold to the 
Government or exported. In Darjeeling there is only one 
private cinchona plantation ; in Madras there arc about thirty. 
Several species of cinchona are cultivated in India: namely, 
Cimk*m tmtamtr* (red bark), C. tmUrny and Udpnana (yellow 
bark), and C. affuimalii (crown bark). The commonest species 
in Darjeeling is C ItJgiriama. and in Southern India 
C. offuinalit. A hybrid form is also largely grown and yields 
a good bark. The ar»a under cinchona apjiears to be de- 
creasing: it was about t?) square miles in 1896-7, and less 
Ilian 8 square miles in 1903-4, about twothirds being in the 
Ntlgiris. Attempts have been made to introduce cinchona into 
the Mahabalohwar hills (Bombay), the Khisi Hills, and the 
United Provinces, but have failed owing to unfavourable 
climatic conditions. At the Government factories both cin- 
chona febrifuge and quinine are made. The production in 
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1901-2 was 14,000 lb. in ihe Madras factory and nearly the 
same amount in Bengal. Thanks to these factories, practically 
no quinine is nowadays imported for < Government purposes. 

Private imports of quinine by the trade were in 1903-4 valued 
at six lakhs. The exports of bark have ranged, during the 
post five years, between 11 and 3 million lb. 

Quinine-yielding cinchonas do best in a cool climate in Variate* 
which the difference between summer and winter, and between aIfcl lollt - 
day and night temperatures, is not very great C. i*«in,bra 
succeeds at altitudes from 3.000 to 6,000 feet, and C. effui 
nalit at from 6,000 to 8,000 feet A rainfall of 50 to 100 
inches is required. Cinchona grows well on newly cleared 
forest areas, with rich soil, an open subsoil, a sloping exposure, 
and other conditions of perfect drainage. Flat land is unsuit- 
able ; but some species, such as * «rown * or • pale 1 harks, grow 
fairly well on grass Lands. 

The cinchona sued germinates best at a moderate tempera tenl beds 
turc, and can be successfully sown in the hot weather or the ru, ‘ 
rain.. Seedlings arc raised in seed beds sheltered by thatched ** 
roofs and otherwise during storms of wind and rain. The 
seed beds arc made on cleared ground, with a mixture of sand 
and fine rich vegetable mould, collected in the forest and 
spread two or three inches in depth on the selected site. They 
extend east and west, and are carefully drained, but must not 
have an excessive slope. The seed is sown thickly, and covered 
with fine earth lightly pressed down. It takes from two to six 
weeks to germinate, according to temperature, and during this 
time the seed beds require light watering daily. When the 
seedlings have two or three pairs of leaves, they are transplanted 
into nurseries, the soil of which has been well dug. cleared of 
roots and stones, and thoroughly pulveriml. Here they are 
planted about 2 inches apart in each direction. The seedling* 
are transplanted a second time when 4 or 5 inches high and 
placed farther apart. When the seedling* get fairly rooted the 
thatched protection is removed. The object of these various 
transplantations is to harden the seedlings and encourage root 
development, so that they can be successfully transplanted into 
the permanent plantations when 9 to u inches in height. 

From eight to twelve months elapse between the first sowing of 
seed and the final plantation. 

The land selected for a cinchona plantation is cleared of its I'ormsnmt 
natural vegetation, which, when dry, is burnt on it. After 
clearing, the sites in which the plants are to be put arc marked 
by stakes. A pit is dug at each stake, usually measuring 
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i 8 inches in each direction. The earth excavated is broken 
up, and replaced by scraping in the surface mould. In this 
free mass the plants when planted take root readily. 

Planting should be done when the weather is cloudy, or even 
wet, but heavy rain a not favourable. The distance between 
plants is usually 4 feet or less. live cost of close planting is 
considerable, but the advantages are great, for the soil is pro- 
tected from sun. the trees produce clean straight stems, and the 
growth of weeds is checked by dude. 

In certain localities young plants require special protection 
front the sun, which is afforded by planting ferns or erecting 
a rough framework of bamboo on the sunny side of each plant, 
to which the grass or leaves of any tree can be tied. 

Weeding For the first three years two or three weeding! or hocings arc 
pnm necessary , and subsequent high cultivation improves the growth 
of the tree and the alkaloida! contents of the hark. The 
weeds are cut close to the ground and left to rot and serve as 
a manure. 

As the trees become crowded by growth, pruning of the 
lower branches h required to admit free circulation of air ; and 
later it becomes necessary to thin the plantation. 

MrttwW The age of the trees when bark may be first gathered varies 
homsiinc. wi|h |hc ln «j altitude. It may be six years in the case 

of C. ix at rubra at the lower elevations, and ten to fifteen 
years for C tfianabt at higlicr altitudes. There arc three 
processes of harvesting: mossing, coppicing, and uprooting. 
In 1SA3 Mr. Mclsor, in dealing with the Ntlgiri trees, dis 
coveted that the cinchona tree has the power of renewing it* 
hark if the space from which the latter is taken is immediately 
covered with damp moss. The mossing system failed in 
Darjeeling owing to the attacks of ants, and is being abandoned 
in Southern India as it hinders the development of the trees. 

The commonest system practised in Southern India is 
coppicing. The trees are cut down dose to the ground, and 
the shoots rising from the stumps are allowed to grow. 
Harvesting by uprooting trees has some advantages, but it is 
now held that coppicing is the safest method, if trees are not 
too old. It can be repeated several times. 

Time u.1 The best season for taking the crop is the cold weather. 

hiTicuui • l hc k®* " firs * off ‘ n, ° * on B narTO * s,r *px with 

baric crop, longitudinal and transverse incisions ; one end of the strip is then 
raised by the knife and the rest is easily freed by pulling. The 
bark thus taken off ts dried in rough sheds, fitted up with open 
shelves made of split bamboo. It is then carried to the drying 
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house, which is a masonry building fitted up with shelves and 
arrangements for charcoal fires, where the bark is thoroughly 
dried at a temperature of about roo°, so as not to affect its 
chemical composition. 

The method of manufacture in Northern India is as follows : — Manahe 
The bark is first reduced to a very fine powder in disintegrators. 

It is then treated with a mixture of shale oil and solution of 
caustic soda in large iron vats kept at a suitable temperature. 

After being stirred till all the alkaloids have been taken up by 
the oil, the contents of the vats are allowed to settle and the 
oily layer is run off into a tank where it is heated. 'ITie alkaloids 
are then separated by mixing with dilute sulphunc acid, and 
the oil can be used again The acid solution is again heated, 
and then neutralized with a solution of caustic soda, after 
which it is cooled in lead lined troughs, where crude sulphate 
of quinine crystallizes out. Further proiWM-i of solution and 
precipitation are applied tu the crystals after which the pure 
sulphate of quinine is dried and sifted and i* ready for UK. 
Cinchona febrifuge is prepared from the mother liquor in 
which crystals arc first formed, by dccolonnng the liquor and 
then adding caustic soda, which causes a precipitate to form. 

The latter is washed and dried, and constitutes the febrifuge. 

The medicinal alkaloids contained in cinchona Urk arc 
quinine, dnchomdmc, quinidinc, and cinchonine. ArcdM is 
also occasionally found. 

The Nllgiri plantations yield bark of two kinds, red and Ouliths 
crown. Red bark is rich m the total quantity of alkaloids, but “ 
gives a poor quinine. It is valued in Europe by druggists as 
being very useful for decoctions. Crown and yellow barks 
arc rich in quinine and therefore highly valued by quinine 
makers. The medicinal properties of cinchona bark have been 
carefully tested, and the general opinion is that the other 
alkaloids it contains are as efficacious in curing fevers a< 
quinine itself. Hence the red cinchona bark is useful as 
a cheap febrifuge. 

The indigo dye was known to the Greeks and Roman* liwllfo. 
(indigo is the Greek ,md,kcn) ; but very little is said of it in the 
ancient writings of India, and even in the Ai* 4 -Akbari it is !. Udu! 
only alluded to incidentally as procurable in Agra. Most of 
the early European travellers, down to Ih, Hove in 1 7S7, 
speak of indigo as cultivated in Western and Southern 
India; and there is abundant evidence that, when European 
traders first began to purchase ami export the dye, it was 
procured in Western India and shipped from Surat, it 
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was carried by the Portuguese to Lisbon and sold !>y them 
to the dyers of Holland, but these soon procured their supplies 
through the Dutch East India Company: The success of the 
Dutch merchant* aroused the jealousy of Europe. The woad 
growers and merchants of Germany, France, and England 
were threatened with rum, and to protect them nearly every 
country | kissed edicts rendering the importation or use of 
indigo an offence severely punishable. In the reign of Queen 
Elisabeth the use of indigo was permitted along with wood ; 
but the opposition to it was to strong that it was again 
prohibited on the pretext of being poisonous, and in 1660 
Charles II had to procure dyers from Belgium to re-teach the 
English the an of using the dye 

When the English East India Company began to export 
indigo from Surat direct to England, the trade flourished so 
much that the European colonist* in America took to growing 
and manufacturing the dye The improvement* they effected 
were so great that the Indian article was no longer desired, 
and its cultivation was discontinued in Gujarlt and never 
resumed in that part of the country’. In time, however, the 
American colonists found that sugar and coffee were likely to 
pay better than indigo, and an im|ictus was thus given to • 
revival «>f the Indian production. The esperiments organised 
with that object l*y the East India Company were made in 
Bengal. For a time production was a monopoly of the 
Company ; but as it* Servants were free to trade, many look to 
cultivation on their own account, and were w successful that 
they obtained permission to resign the Company’s service and 
became indigo planter* For some years the produce of their 
factories was compuborily sold to the Company and used for 
the purpose of home remittances. But in time even this 
restriction was withdrawn, and indigo became a perfectly 
independent and self-supporting European industry, the pioneer 
planting industry of India. Troubles next arose in Bengal 
between the planters and their cultivator*, until legislation to 
protect the biter became imperative (1859). This led to 
another migration of the industry from Ianrer Bengal to Bih.lr 
and the United Provinces. But the troubles of the industry* 
did not end here, for the researches of chemists have f(*r years 
threatened the very existence of any natural vegetable dye. 
Their products have killed the madder dye of Europe ; as also 
the safflower, the lac-dye, and the i/{Mcn*Ja tinctoria) of India ; 
and synthetic indigo is now replacing the natural dye. 

Varictks. Various forms of Indifoftra (at least forty varieties) arc 
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found cultivated and wild throughout India, though many of 
the socalled wild indigo* are escape* from former cultivation. 

In 189a Major Pram, I.M.S., pointed out that the chief 
cultivated form in Bengal was not I. Umloria, as had been 
supposed, but /. lamaframo, which was introduced about 150 
years ago. "ITm b also the principal cultivated lorm in 
Madras and the United Province*, f or many year* no system 
of seed-selection has been practised ; and there is little doubt 
that the plant commonly cultivated does not now produce 
a satisfactory amount of dye matter, particularly on worn-out 
indigo lands. 

Within recent yean Natal indigo (/. arrrt/a) has been 
introduced into India. The teed was obtained direct from 
Natal, anti also from plants acclimatized in Java. Guatemala 
indigo (/. •JigotmtT*) acelimatired in Java has alto been 
introduced. The Natal and Guatemala plants are more vigorout 
in growth than those commonly grown in India.and have been 
proved to yield a much higher proportion of dye from a given 
weight of plant. /. hnpnuemosa lias recently been rc di* 
covered in Tra vane ore. It ■ supposed to he one of the most 
valuable indigo- producing plants in the world. 

The statistical returns show for British India an average area a«*. U 
for the ten year, ending 1899-1900 of *,000 square mile* under PJjJ** 
indigo, which in 1903-4 had declined to 1,100 square miles. 

The crop is most important in Bengal (Bihlr), Madras, and 
the United Provinces, and is also grown to tome extent in the 
Punjab. In Bengal, as already stated, the crop was largely 
raised by British planters, but this community has now con- 
siderably declined in number and importance. In Madras, 
the United Provinces, and the Punjab, indigo is chiefly grown 
by native cultivator*. 

In Bengal the industry has been greatly helped since 1897 
by research work instituted by association* of planters, with 
assistance from Government Excellent work in the chemistry, 
bacteriology, and agriculture of indigo has been done, and is 
still progressing. 

The soils on which indigo is successfully grown are very Soil. »n<l 
varied in actual character and composition, but deep alluvial rn * nu '” 
loams seem to suit the crop best Many soils of this description 
in Bihar which grow indigo are deficient in phosphoric acid 
and nitrogen, but are generally rich in all other useful con- 
stituents. An average crop of indigo removes about 40 lb. of 
nitrogen and tao lb. of mineral matter per acre. 

Extensive experiments in Bihir have prosed that, in soils 
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deficient in phosphoric add and nitrogen, superphosphate and 
nitrate of potash (a local product) can be economically applied. 
The refuse indigo plant (si/A) is the manure most easily obtained, 
and is very valuable ; but it is less suited for indigo itself than 
for rotation crop* such as sugar-cane, tobacco, poppy, cereals, 
and oilseeds. S/A produces heavy crops of indigo, but the 
leaf is deficient in colouring matter. Oil<ake manures give 
somewhat similar results. Indigo grown on land heavily treated 
with si/A is, moreover, liable jo injury from insect pests. 

There is a general belief among planters in BihAr that 
the best seed is obtainable from the United Provinces, and 
that local seed does not keep good from season to season 
and fails to germinate properly. The system of getting seed 
in this way, without any special selection, has caused de- 
terioration in the varieties commonly grown. 

Cultivation begins as soon as the previous AAar/ crop has 
been removed. Indigo may follow indigo, but is more generally 
alternated with the crops already mentioned. It is of great 
importance that the soil should retain the moisture that is 
supplied by the Octobcr-Novcrahcr rainfall. The land is well 
worked with the plough after licing manured, and, when brought 
to a good state of tilth, it levelled and smoothed with the 
plank roller referred to on page 14. Indigo is sown in Hihir, 
and in the United Province* where canal water is available, as 
soon as the night* begin to get warm, at the lieginning of the 
hot weather. Elsewhere, it n sown at the beginning of 
the rains. In BihJr a special drill it used for sowing, with 
coulters about 5 or 6 inches apart. From 16 to *o lb. of seed 
are required per acre. The seed should be sown as shallow as 
possible, but must be deposited in the moisture layer. The 
roller is again used to level the surface after sowing. The 
seedlings are very delicate until their roots get well developed, 
and many perish owing to dry west winds. Moist east winds 
after sowing, and spring showers later, are very beneficial. 
Several weeding* are generally necessary. The plants make 
slow progress until the monsoon set* in, when the growth 
becomes very rapid. The plant should be cut when in flower. 
The first crop is ready in July-August, and ordinarily yields 
80 to rao maunds of green plant per aero. A second crop, 
obtainable in September, usually yields less. It is reckoned 
that 100 maunds of good ordinary plant should yield about 
10 seen (10 lb.) of indigo. 

The colouring matter from which indigotin is derived exists 
almost entirely in the leaf. The proportion of leaf is variable. 
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but good plants should give about 40 per ccflC of leaves. 

A plant which is forced by manure to very active growth give* 
a poor percentage of dye matter. The amount of colounng 
matter in the leaf increases as the plant grows, but deteriorates 
after a certain stage, and harvesting and steeping should there- 
fore be carried on expeditiously, l'lants which have been cut 
some time and become blackened by heating in bulk contain 
very little dye matter, so the green plant should not be carted 
very far. The principal indigo concerns in Bihlr have small 
out-factories. The plant gives less dye in wet weather, owing 
to causes which hare not been definitely ascertained. 

Under the old system of treating the |>Unt two sets of vats IViory 
were used, one on a lower level than the other ; but with I-"""" 
improved methods of fermentation, oxidation. Arc, three sets 
may be required. The vats on the highest level are u»cd for .string 
steeping, and arc each al*>ut 1.000 cubic feet in capacity. 

Every 100 maunds of plant require about 4.5®° of 

water, lhe plant is kept submerged by logs of wood, Or bars 
fixed in position. The period of eteejiing vanes with the 
temperature of the air and water : if the temperature of the 
water is 90* to 9** K, «-«»'« ** * u,,,c * cn ‘ Instead 

of varying the lime it is, however, preferable to heal the 
water in the reservoir to a definite temperature. Experi- 
ment. in Bihlr have proved that, when the |»lant is steeped in 
water at 150* to 160* F., the colouring principle is extracted in 
half an hour. Indigo made in this way 1* superior in quality 
and contains about *5 per cent, of indigotin. Active fermenta- 
tion through the action of soluble ferments (enzymes) takes 
place during steeping, and causes the formation of a compound 
which is easily convertible into indigotin by the action of air. 

The water used in steeping should be free from organic matter, 
and should not be hard. These faults can be correcud by the 
addition of lime and potassium permanganate. 

When fermentation is complete, the liquid in the steeping 
vats, which now varies in colour from bright orange to olive 
green, is drained off into the oxidizing vats. Oxidation was at 
one time accomplished by hand-beating, but in most Bihar 
factories it is now done by a beating wheel worked by |«wcr 
from a central engine. If there is any delay in oxidation, a 
considerable loss of colouring matter results, and the indigo 
produced is inferior. As the oxidation proceeds dark blue 
particles of indigotin appear in the liquid, the colour of which 
consequently changes. The beating should lx continued 
until a Jittle of the liquid placed in a saucer readily throws 
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down a dark-blue precipitate, itself remaining of a dear amber 
colour. 

Coventry'* lime and acid process (patented in 1894, and 
again, with improvements, in 1901) is used to a considerable 
extent in Bihlr. This requires a vat intermediate between the 
steeping and beating vat. when lime is added to the indigo 
liquor. A precipitate of calcium and magnesium carbonates 
then forms, which also carries down various other impurities. 
The cleared liquor when run off into a lower sat and oxidized 
yields indigo of good quality, and a substantial increase of 
colouring matter n obtained. An ammonia gas process 
patented by Mr. Rawson in 1901 produces a direct increase of 
colouring matter. 

The precipitate which settles after oxidation is known as 
mtt/. This is boiled, and the indigo produced from it is 
improved if sulphuric acid be added. 

The dye nutter is then placed on a cloth strainer until it 
becomes (airly dry, when it is carried to the press and subjected 
to gradually increasing pressure until it has taken the form of 
firm slabs, which are cut into cakes and slowly dried on racks. 

In Southern Indu, indigo it produced by what is known as 
the ‘dry’ process. The plants arc dried in the sun, and the 
leaves threshed out and stored In course of time they change 
colour from green to blue grey, and they arc then macerated in 
water, and the dye is extracted, in much the same fashion as in 
the process above described. 

Good indigo should contain 60 per cent, or more of 
indigotin. It should be bright and of a dark-blue colour, 
with a coppery gloss, and should break with an evenly- 
coloured fracture. 

Excluding mere vats, which are numerous in Madras, the 
number of indigo factories was returned at 9*3 employing 
173,000 persons in 1901. and at 531 employing 8>,ooo persons 
in 1903. These facts afford further evidence of the serious 
decline of the indigo industry , the total destruction of which 
would deprive >30,000 people of their occupation for part of 
the year. 

The bulk of the factory-made indigo is exported, India con- 
suming only the most inferior grades of the dye. Thus the 
returns of foreign trade nearly express the total production. 
Taking the figures in round numbers, it may be stated that the 
exports in 1876-7 were 100,000 cwt valued at 3 crorcs; in 
1886-7. 138.000 cwt. valued at 3 7 cron* ; in 1896-7, 170,000 
cwt. valued at 4$ crores; and in 1903-4 only 60.000 cwt. 




AGRICULTURE 



0 



75 



valued at little more than a cron;, luring the part few year* 
the finer and expensive Bengal indigos have felt the depression 
of trade more acutely than the cheaper qualities of Madras. 

In 1896-7 Rengal exported 109.000 cwt. and Madras 44,000 
cwt. ; in 1903-4 the figures were 30.000 and 14.00° cwt* 
respectively. 

Many sort* of vegetables arc cultivated everywhere as garden Vegcta- 
crops for household use and for sale in towns. Garden cul- w “ 
tivation is mostly carried 00 by special castes under a system 
of intensive cultivation. English vegetables are largely grown 
near large cities, and the native gardeners have attained a high 
degree of excellence in their production. The utilisation of 
town sweepings and sewage has developed in many towns. The 
chief vegetables are the cabbage and its many varieties, turnip, 
radish, and the horse radish tree (Moriuga purygosporma). 

Of pulses and iieanv the principal arc the cluster bean ( C/am 
of sis fsoratioidts), sword bean {CanavaUa tusi/ormis), duffin 
bean (Pkastolut lunatus\ kidney lawn (/». t mlgaris), yam bean 
(Pmhjrhisus augu/atus), Indian bean (Do/uAas iMblab), pea, 
cowpea ( Yigua Cana*g\ and Ptapiacarpn /<fnigo*oJobus. The 
gourd and cucumber family is very numerous including the 
snake gourd ( TritAosanfArt a*gui*a\ bottle gourd (Lagmaria 
vulgaris), towel gourd (Lufa artyptsata and /.. arufaugula), 
tumka (Rtmiutasa trri/tra), kartla {Momordioa Ckarautia), 
cucumbers I Commit taftvm, Cifm/hts so films, C. vulgaris, and 
C. vulgaris var. Jfsfu/osus), and pumpkins (Cuntrbila Prfc) 
Among the miscellaneous varieties of vegetables are included 
the carrot, artichoke, lettuce, sweet potato, bnnjll (Solatium 
Afflotigrmi), potato (which is successfully cultivated not only in 
hilly districts but also in many places in the plains), tomato, 
Amamn/Aus pauuu/atus and other species of sag largely used a* 
a vegetable, the white goose-foot (Ckmapodtum a/bum), beet, 
the climbing spinachf/fore/At), Diouurra saliva and other species 
of yams, onion, garlic, the large arum, and A/ocasio. 

A great number of fruits are cultivated, ranging from the Plaits, 
temperate kind* grown in the hilh to the tropical kinds of the 
plains. The principal are the custard apple (Anona squamosa), 
bullock's heart (A. rtfuulala). sour sop (A. munra/a), many 
sorts of oranges and limes (for which Nlgpur and the Khlsi 
Hills are famous), pummelo, wood apple (Ftronta Elrphantum), 
the ber (Ziiypkus Jujuba), the sine (thriving in the drier 
districts), the lichi (AtpAelmm LiuAi\ the cashcw-nut (Ana 
lardium <xcidtnfaU\ and tamarind. The almond, peach, straw- 
berry, loquit (Eriabofrya japaniea\ apple, and pear, all fruit 
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well at a considerable altitude in the hills, white some varieties 
have been found to succeed in the plains. The guava {Fiidium 
Guyana), Indian plum, pomegranate, papaw (Carua Papaya), 
melon, sapodilla ( Arkrai Safata\ Cape gooseberry (. Physaht 
peruviana), fig. jack- fruit ( Arlaearfui imUgri/aSa\ banana, 
pineapple, and coco-nut are all well-known. In addition, 
many wild fruits arc eaten by the forest tribes. 

Mango U<l The most important fruit from an economic point of view is 
maAuJ. |hc nung^ «hich in favourable reasons forms the chief food 
of the poorer classes for several weeks in parts of Northern 
India. The ordinary common variety is easily raised from 
seed over a large part of India, while superior kinds arc propa 
gated by grafting, the most celebrated being those known as 
Milda, Bombay, and Molten. The maAua ( Batiia hti/o/ia) 
also supplies large stores of food, the yellow waxy flowers, 
which fall off the tree in April, being eaten both raw and 
cooked, and also used for distilling liquor. The fruit is edible, 
and the seeds yield a valuable oil 

/ V. Cattle — Aprftullural Lit * Start 

Number of In 1903-4 British India outside Bengal possessed rather more 
than r9.joo.ooo bulls and bullocks, si, $00,000 cows, 1 a, 500, 000 
buffaloes, and 1 5,000.000 young stock. Complete figures 
in Bengal are available for only four THstricta. The figures 
returned by some of the Native States in 1903-4 are believed 
to be much understated ; their aggregate total under the fout 
classes above named exceeded 9.000,000. 

In western countries cattle arc bred principally for milk and 
meat production : in India cows are kept chiefly to produce 
work cattle, and milk is largely obtained from buffaloes. Camels 
are employed for tillage to some extent in Northern India, but 
in the country as a whole agricultural operations and also the 
transport of goods by road mainly deiiend u|ion the draught 
power of bullocks and male buffaloes. ’I ‘here arc numerous 
indigenous breeds of cattle, which differ to a remarkable extent 
General in sac, type, and other respects. Nearly all the large pure 
*u?a tlrr breeds have homogeneous colouring, the prevailing tints being 
white and grey. In areas where little attention is given to 
breeding the colours are variable, and spotted cattle abound. 
In the north-east of Madras hornless cattle are fairly common ; 
elsewhere all cattle are horned. The characteristic hump is 
better developed in some breeds than in others, but is pro- 
minent in all. Bullocks which arc suited for slow and heavy 
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work arc shaped differently from th«*r adapted to quick and 
light labour. Those used for the former purpose hare usually 
heavy head*, long pendulous ears, thick short necks, coarse leg. 

I >ones, big feet, much loose skin on the neck, dewlap, and 
sheath, and no |articular droop in the hind-quarters. The 
best cattle for quick work have clean-cut heads, fiery tempers, 
short erect ears, thin necks, compact rounded bodies, small 
hard feet, a very decided droop in the hind-quarters, and little 
or no loose skin on the neck, dewlap, and sheath. 

A very considerable proportion of the cattle are old and 
dccre|Mt, and are therefore useless for breeding or for work, 

I Hit arc maintained owing to the sanctity of the cow among 
the Hindus and their general disinclination to take life. 
These useless cattle are the first to succumb during period* 
of scarcity and famine 

In the deltaic areas, and in the rice tracts generally, the 
cattle are miserably weak. Grazing lands are hero limited, or 
totally wanting, and the only fodder available in any quantity 
is rice straw, which provides little nourishment, little or no 
concentrated food I* given even to the working cattle in busy 
seasons. 

Throughout the highlands of Peninsular India large area* of 
poor soil are cultivated, and the areas usually available for 
grazing are still poorer, having thin rocky soils which chiefly 
produce spear grass. The Chits, Sltpurla, and other hills 
provide large supplies of gram in ordinary yean ; but the Ghlla 
arc unsuitable for cattle breeding, owing to the excessive rain 
fall and the very inferior quality of the grass. In Peninsular 
India good grass is not found where the annual rainfall much 
exceeds 40 inches. Efforts arc made to give reasonable 
facilities for grazing on the forest lands ; but this has necesvaiily 
to be regulated in the interests of forest growth (bog chap. ii). 
In some parts of Peninsular India therefore the cattle are 
extensively fed by hand on the produce of arable areas. The 
number of breeding cattle owned by an ordinary cultivator is 
here generally small : he ma> have one or two cows and a few- 
head of young stock. The cattle of each village are herded 
together by children, early castration b not practised, and the 
mating of animals is altogether uncontrolled. After harvest 
there is some grazing in the stubble and on the boundaries of 
fields, but for six months in the year any herding that is 
required b to keep the cattle out of the crops. This system, 
if system it can be called, has resulted in producing cattle of 
very mixed type and generally of an inferior class. General 
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improvement is hopeless without Assured fodder supplies and 
more careful breeding. 

There are, however, localities in Peninsular India where 
good cattle are profitably bred in extensive ranges of good 
grass land which yields fairly abundant pasturage at all 
seasons. Such lands are usually upland tracts with a rainfall 
of 30 or 40 inches, naturally well-drained, and freely shaded 
by trees. 

The breeding grounds of the Ncllore cattle in Madras, of 
the C-lr cattle in Klthiiwlr, and of the KhiUlri and MAlwi 
cattle in the Sitpurls and in part* of Central India, Hariina, 
and Sind exhibit some or all of these favourable natural 
conditions. Moreover, on the arable plains at lower levels 
a considerable variety of cultivated crops are grown, and nutri 
live fodder can therefore be obtained to supplement the natural 
supply if this be scanty. In these cattle-breeding areas the 
owners are chiefly professional herdsmen with comparatively 
large herds. The young bulb which are not required for stud 
purpose* arc cither castrated early or sold young, while the 
young stock are rarely housed or tied and get a healthy amount 
of freedom on the gracing ground. 

The finest cattle in India are bred in Northern Cujarftt, in 
tracts of good grass Land which extend round the Kann of 
Cutch and northwards into RJjpuUna. The deep alluvial 
loamy soil* of thi* tract arc very suitable for rearing young 
slock; the arable field* are quite as fertile as any |«rt of 
India ; pulse crop* are extensively cultivated, producing ex- 
cellent fodder which is available when the grazing gets bare. 
(•ujarSt was formerly regarded as fairly safe from famine, but 
the calamities of 1899-1901, which were accompanied by very 
heavy cattle mortality, dissipated this illusion. 

In the north of India the pressure of population entails the 
occupation of almost all cultivable land. The absence of rich 
grazing ground there makes breeding operations almost im- 
possible, except in a few localities. 

The characteristic* of the pure breeds can only be very 
briefly sketched. Mysore has a far-famed breed of cattle, 
which is characteristically different from every other Indian 
variety. The purest strain is the Amrit MahU, which stands 
in relation to other Indian breeds much as the thoroughbred 
horse to horses generally. These cattle are of medium size 
and white or grey in colour. They are fiery tempered, and 
very active, enduring, and hardy. The bullocks arc essentially 
suitable for road work, and are capable of quick, long journeys 
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under a light or moderate load. They have fine heads, alert 
cars, and long pointed horns, while the compactly proportioned 
frame, the shapely limb*, and the hard black feet indicate 
endurance, activity, and strength. This breed matures very 
slowly, and the cows are poor milkers. Pure Amrit Mahal 
bullocks arc worth Rs. 300 or Ks. 400 or more a pair, according 
to quality and sire. 

Nellorc cattle are bred chiefly in and near the Madras Seller® 
District of that name. They are large, and usually white or 
grey in colour. They vary in type, indicating mixed breeding 
within recent times, and arc of common origin with the Kivtna 
valley cattle of Bombay. Many of the cows milk well The 
larger bullocks, which when young arc worth Rt. 300 or 
more a pair, are suited for slow heavy draught. Many 
medium-sized bullocks are used for can and field work, 
particularly in the nonhem Districts of Madras. The Arvi 
cattle, the largest and best in the Central Provinces, arc of 
much the same size, colour, and type as those of Nellorc, 
though the cows do not milk so well. The I Hillocks are 
strong, hut npt active. 

The white or grey Mllwi breed is common throughout Mllwi and 
Central India. The animals are particularly true to type, the 
head and horns being specially characteristic, and they have 
been bred pure for a long period, large droves of young 
bullocks are driven annually into the Deccan for sale, and are 
in kmn demand by well todo cultivators, a good pair, when 
broken to work, being worth R*. 130 or Rs. 175. They are 
spirited, active, and strong, and equally adapted for plough, 
can. or well work. A pure Mllwi bullock is very shapely, 
the body being wide and deep but not long, the limbs wdl 
set, and the feet hard and round. The cow* arc poor milkers. 

The Khert cattle of the United Provinces closely resemble 
Mllwi v 

A breed noted for its milk is reared extensively in herds in Gir cattle, 
the Glr hills and forest* in the south of Klthilwlr. Pure Glr 
cattle are remarkably true to type, and in several respects 
characteristically differ from other Indian varieties. Two colours, 
or two shades of colour, the one blending into the other in 
a curious way, are common. An extraordinary development 
of frontal bone gives the forehead a very |nominent rounded 
appearance, and the ears droop as in a lopearcd rabbit, those 
of a calf reaching to the nostrils. These cattle are fairly well 
proportioned and of medium size. The cows breed irregularly, 
and when stall-fed often get irritable in temper and may there- 
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fore soon go dry. They yield up to i* seen. (14 lb-) of milk 
per day. A good cow is worth about Rs. 60 in KUthiawir. 
Bulls and bullocks are alike used for work, but they are slow 
and when old get very laiy. They require shoeing on account 
of the softness of their feet, which are large- 
GvjtilU The Gujarat cattle arc the finest breed, for general agricul- 
caitle. , ura | | lur | ><> 4 e» i in India. The best are known as KAnkreji or 
Wadial cattle. They are white, silver grey, grey, or dark grey 
in colour. They stand high on the leg. but are otherwise 
excellently proportioned- The head is carried high, und the 
spiral horns, which arc massive in old bullocks, give a bold, 
attractive appearance. The cars are very characteristic, being 
large, pendulous, and open. The legs arc puticulariy shapely 
and well placed, and the feet small, round, and durable. 
Gujarlti cattle are both active and strong. At ordinary field 
work they walk very fast, and draw a cumbersome heavy-laden 
cart through sandy roadways at an astonishing pace They 
trot fairly fast, but with rather an ungainly action. The cows 
arc generally poor milkers, but breed icgularly. A heifer can 
be OK'd for breeding when about three yean old, and a bullock 
is at work at four or five. Prices vary with sire and quality : 
a handsome well matched pair of bullocks ia worth Rs. *50 
or more. 

Hinvl The Hflnai or Martina breed, the best specimens of which 

“” ,e are not unlik. Gujaratis, consists of large white and grey cattle, 
bred in the Eastern Punjab. The breed is less noted now 
than in former da, a. but still yields good cattle. The large 
Government cattle farm at Hittir breeds bulls for distribution 
among cultivators, and supplies the Commissariat with heavy 
transport bullocks. Many of the cows arc exceptionally good 
milkers, and have for this reason been taken in large numbers 
to other parts of India, the home area thus losing its best 
cattle. The breed will in time regain its old rcyiutation. owing 
to the distribution of selected bulls, and the keen demand for 
good I Hillocks in the new irrigation colonies of the Punjab. 
A pair of young bullocks is worth Rs. i 5 o to R*. aoo in the 
breeding district 

lo-erSta-t ‘live cow* of the lower Sind breed are generally good 
aU,r milkers. They are owned by Muhammadans, who do not 
usually cultivate land, and move their cattle from one jungle 
pasture to another as occasion requires. Ordinary herds 
number about fifty. The cattle vary a good deal in colour 
and appearance : the majority are a deep red. with occasional 
white markings. The best cattle are of medium sire, have 
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very short legs, and are massive, long, and wide. The head 
is heavy ; the horns coarse ; the neck thick and short, with 
much loose skin between the fowls and dewlap — points more 
commonly found in a breed valuable for meat. The milking 
capacity of the cows has been improved, because the best 
bull calves of the most efficient milking cows are invariably 
selected as sires. The cows breed regularly and yield up 
to 30 lb. of milk a day in Sind, where they are worth from 
Rs. 45 to Rs. 60 each. Smd cattle are very docile, and the 
bulls need not therefore be castrated for work. A strong 
young pair can be bought for Rs. 80. They are, however, too 
slow for light field work, and not strong enough for heavy 
cartage. 

The Montgomery cattle in the Punjab rival those of Hansi Mort- 
al a useful milk breed. They arc small, shapely, and short- 
legged, with fine heads, short horns, thin necks, fine leg bones, lM ' c ' 
small feet, and exceptionally long thin tails. The colours vary, 
but most arc dark red, pure white or grey , spotted cattle 
are, however, common. Montgomery UiMnct has a very 
light rainfall, with large stretches of scrub grass land. Canal- 
irrigation it now rapidly extending into the Dutrict, and the 
best cows have been taken by their owners into the new canal 
colonies. Ordinary cows giving 16 lb. of milk daily are worth 
Rs. 50 or Rs. 60 each, but a first-class cow will fetch Rs. too 
or more. 

The cattle in the deltaic areas of Bengal arc very inferior. Bmpl 
Even in Bihar and other areas of moderate rainfall they am 
not good, although the soil is rich and excellent crops are 
grown. In these parts of Bengal the rural population is very 
congested and the average holding is small Individual owners 
can thus keep few cattle, and no attention is paid to systematk 
brecding. Bihar is overrun with fth (bulls dedicated to the 
gody). These are very fat. and comparatively useless for 
stock purposes, but do much harm by eating and trampling 
the growing crops. 

Buffaloes thrive better than ordinary cattle in districts of BufMor*. 
heavy rainfall, and in rice tracts male buffaloes are extensively 
used for both tillage and road work. The best are produced Ceiwnl 
in districts of moderate rainfall, where conditions for cattle- 
breeding arc favourable. They should base access to deep 
**ter, or be bathed, twice daily. Their sparse coarse hair is 
Oaually shaved off several times a year. Buffaloes vary in 
colour, but the majority have black hair and shining black 
•kins. Some have white markings, and a few arc grey or 
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light dun, and very occasionally albino. Their lowing differs 
from that of kine, and they have no hump, while buffalo milk 
is much richer in butter (at than cows' milk. Female buffalow 
have strong maternal instinct, and become much attached to 
particular companion animals and to the attendant who milks 
and feeds them : a buffalo usually refuses to give milk if there 
is any disturbance of these relations. Wild bulls occasionally 
breed with the domesticated cows. Large male buffaloes arc- 
used for heavy cartage, particularly in towns : they can draw 
heavier loads or carry heavier packs than bullocks of the same 
site. 'ITiey are generally very cheap, and unless there is 
abundant pasture it does not pay to make a special business of 
rearing them. 

The buffaloes of Southern India are small, short legged, and 
round-bodied, and are not nearly so valuable as tho larger 
breeds found farther north. The Deccan and Central India 
buffaloes are rather poor milkers, with characteristic long 
sharp horns. There is not much difference in sire and general 
conformation between there and Gujarlt buffaloes, except that 
the latter have shorter blunt honu, which turn up in an easy 
curve on each side of the neck. The best Gujarlt buffaloes 
are bred in Kami District and in the adjoining Baroda 
territory. This breed rt commonly called Surati. A good 
specimen has a long rounded body, but the withers are high 
and thin, and the forequarter rather light. The legs are 
short and thick, and the feet large. A good female buffalo 
gives up to jo IK of milk a day. and costs from Ra 115 to 
Rs. 1 40. 

Jafartbadi or Kithilwlr buffaloes are much larger. They 
stand high, and the legs and feet are coarse and big, and the 
dewlap is characteristically heavy. The withers stand up like 
a spine, and the pelvic bones are very prominent ; there is 
extraordinary development of bom and frontal bone, and . the 
eye-sockets thus become surrounded so that the eyes appear 
deep in the head. Jlfarfhldi buffaloes are distinctly ugly, 
but have the advantage of being good milkers- In the Gtr 
hills of Kith il war, where they are bred, good buffaloes yield 
■ 5 to 70 seers ( jo to 40 IK) of milk daily, and are worth about 
Rs. 150 each. 

The finest animals of the Delhi breed are found in 
Rohtak District west of Delhi, but this variety is common 
in the United Provinces, the PunjaK Rijputana, and Sind. 
The best specimens are as heavy as Jifartbldi buffaloes, but 
much better proportioned They are massive and square 
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built, but heavier in the hindquarters than in front The 
horns curl in a characteristic way over the head, somewhat like 
those of a ram ; the udder is generally very large, and also 
well shaped. A good Delhi bufiik. cow is worth Rs. 150 to 
Rs. ioo, and gives in the north of India as much as *5 seers 
(50 lb.) of milk per day. This quantity is sufficient to 
yield about 4 lb. of butter. 

Hides are exported in very large quantities. During the laponsof 
ten years ending 1900 the average annual value was more h-)cv 
than a crores. In the famine year 1900-1, when mortality 
among cattle was terrible, the exports increased to 5 3 crores. 

The value in 1903-4 was 3-1 crores. 

Dairying on European principles was practised in India Dairy*),; • 
to a moderate extent in 1890. It has since extended very °" Lu, °’ 
considerably under Government supervision. The Uombay 
Agricultural department gave an impetus to the industry 
by establishing a dairy farm, by securing the services of an 
expert from Sweden, and by organ mng demonstrations of 
improved method*. The expert sras transferred to the 
Agricultural department of the United Province*, and was 
subsequently allowed to purchase the Government dairy farm 
opened near Aligarh. It was soon found that good butter 
was readily saleable at much higher rata than the common 
country product, gki. It was also shown that in the larger 
town* and cantonments there is a Urge demand at high rata 
for milk from cows or buffaloes which are properly fed and 
milked in sanitary surroundings. 

Cantonment grass farms and dairies have been successfully 
established in many place* under military control. These 
not only supply the troops with pure milk and other dairy’ 
products, but also form centra where men have been trained 
for the military grass farm and dairy operations, which arc 
extcndiiy. 

Dairy machinery is admitted duty free into India Separators 1, in 
churns and butter workers have been imported in Urge 
numbers. Many separators have been set up in villages where " *' 

milk is cheap. The cream is sent by rail to important towns 
and there made into butter which is sold fresh locally or is 
tinned for sale throughout India or for export ' Price* ruled 
high at one time. Increased production and competition 
have lowered them, but the industry is still profitable, 
especially to those who can guarantee the punty of their 
dairy produce; and there is a Urge demand both in India and 
for export. 
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The following able shows the value of the external trade in 
dairy produce in 1903-4 : — 
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Half the butter exported goes to Ceylon, while gU is largely 
tent to the Strait* Settlements, Natal, Aden, and Hritiih East 
Africa, for the consumption of Indian emigrants. 

Ihftciliy Over the greater part of India the problem of improving 
VKV the breed of cattle is, for various reasons, very difficult. 
c*uW Maimed, old, and worthless cattle are kept alive until they die 
naturally, although they give no return, except manure, for the 
food they consume. Fodder from natural grazing or cultivation 
is so scarce in many tracts that cows and young stock annually 
undergo semi-starvation in the hot weather. The working cattle 
are somewhat better cared for. The lack of care in mating 
cattle has already been referred to. The superior breeds 
which are roared under favourable condition* have not 
deteriorated, and with the spread of cultivation have increased 
in numbers, and to a certain extent supplied the working cattle 
required by extended irrigation. This extension has in turn 
provided a largely increased fodder supply. 

■Csatsaf Spasmodic efforts have been made for many years to 
croMtog. i mpf0ve Indian cattle by the distribution of bulls to District 
Boards and otherwise, but no results of importance have been 
recorded. In many Chscs failure has been due to the selection 
of unsuitable bulls ; but in addition to this, half-bred cattle 
contract rinderpest and other diseases in a most virulent 
form, and rarely rec o v er under treatment, while many in- 
digenous breeds are comparatively immune. 

The Civil The establishment of a Civil Veterinary department in 
each Province, with Distnct veterinary dispensaries and itin- 
neni. crating native officers, has done much to control rinder- 
pest by inoculation, and other less deadly cattle diseases by 
segregation and treatment. The advantages are generally 
acknowledged by the people and arc greatly in request where 
best known. 

The same department has also general charge of the 
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arrangements for breeding or rearing bulls for distribution. 

It is only within recent years that the wort has been organized 
on any definite plan, and no appreciable results have yet been 
obtained. 

It is recognized that the purity of the best indigenous Gcarral 
breeds must be maintained, and that in areas where the 
cattle, though active and hardy, are inferior and small, they irej.iovt- 
cannot be improved except by breeding from the best of®* 61 - 
their own kind. With this purpose in view, Government 
bull-breeding and bull-rearing farms are being started. These 
farms are stocked with cows and bulls carefully selected from 
the superior pure breeds ; and as the breeding is under control, 
the young bulls are suitable for distribution among cattle of 
the same breed in tracts which are favourable for cattle- 
breeding. The most important of the existing farms are at 
HissAr in the Punjab and at Chharodi near Ahmadsbsd. The 
breeding of pure Hlnsi cattle at the former will exercise 
a powerful influence m improving the cattle of the rapidly 
extending irrigated areas m th« Punjab and Sind, and 
probably also in |urt* of the United Ibovinccs, KSjputlna, Ac. 

The Chharodi farm can maintain about 1,000 cows of the 
Gujartt breed, and is now tup| 4 ying bulls to the surrounding 
breeding tracts in British territory and Native States. Smaller 
farms have been estabhshed by the Imperial Agricultural 
department at POsa. by the Hathwi Estate (Bengal) on the 
Siripur farm, by the Government of the Central Provinces at 
Nagpur and HoshanglbOd, and by the Bombay Government 
at Manjri in Poona District. In Mysore the Amrit Mahll 
breed has long been kept up by the St^c 

Hay making is not practised by the Indian cultivator. Pmma- 
Forest grass is annually allowed to rot on the ground, and 
reserve stocks of fodder are not maintained. When famine bate, 
is imminent, breeders will spend all their savings and make 
heroic efforts to keep their cattle alive- Such efforts were, 
however, unable to prevent a mortality of 60 to 75 |wr cent, 
in some Districts of Gujartt in 1S99-1900. Fodder famines 
over extensive areas arc rare; but dried grass and the straw 
of arable crops arc so bulky and light that transport is costly, 
while pressing into bales is expensive, though it reduces the 
charge for freight. The poorer owners of cattle arc thus 
unable to import fodder or the more valuable auxiliary foods, 
such as oil-cake and cotton-seed, the price of which rises in 
dry seasons- In 1899-1900 Government attempted to sell 
imported fodder in (amine tracts at less than cost price, but 
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relief was limited by the fact that the railways were unable 
to cope with the traffic. Although forests arc temporarily 
thrown open to grazing in years of famine, the number of 
cattle which can be admitted is limited, while the difficulty 
of transport b often insuperable. In some parts of India 
estimates are made periodically of the number of cattle for 
which grazing might be required, and a provisional scheme is 
drawn up showing to which forests they could be sent. 

Nwd of These remarks point to the need of gathering »"d storing 

££?. «P*“ foddcr in good years. It b on thb source of supply 

that reliance must be placed to preserve useful cattle in year* 
of scarcity in the areas most liable to famine. The grass 
now wasted, if cut at the right time, sucked and properly 
protected against rain, would remain good for years, and with 
oil-cake and other concentrated foods would form a subsUnttal 
reserve against famine. The subject is, however, difficult owing 
to the question of expense. The fodder crops which arc 
commonly grown are as nutntive and productive as those of 
any country in the world, but the area occupied by them i* 
smaller than suffice*. 

shr*|. ami Sheep and goats are bred most successfully in areas receiving 
a moderate rainfall. Upland or wdMrained soil, with sparse 
jungle growth and a considerable variety of natural herhage, 
is good if of sufficient extent. In Peninsular India the 
shepherds own large Socks with which they wander from 
place to place in the fair season, when arable land b usually 
dear of crops. The *hcep and goals grare during the day 
and are folded at night on fields, so that they may be fertilized 
by their droppings. Such supplies of manure are paid for 
in either cash or grain by the cultivators whose fields have 
benefited. A few of the sheep and nearly all the goats are 
milked regularly, and the women make gk I each morning 
before striking camp. 

Sheep. There are a number of Indian breeds of sheep, each more 
or less of a nondescript character, but all are inferior whether 
as mutton or as wwjl-pcoducers. The wool in the colder 
parts of the north b generally white and of fair quality, while 
that obtained from the breeds of Peninsular India may lie 
white, red, tawny red, brown, black or grey, and is usually 
short, and coarse or hairy. A fleece rarely weighs more than 
i$ lb. Sheep are clipped twice in the year, in March and 
October. A ewe breeds when one and a half to two years 
old, and has rarely more than one lamb at a birth, but may 
produce young twice in a year. In 1903-4 the number of 
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sheep in British India (excluding Bengal, for which there are 
no returns) was 17-9 millions. 

Many of the sheep of Northern India have long drooping SMp m 
ears, large noses, and big ugly heads, which are red or black, 
the colour also extending down the neck. Sheep of the oMndu 
Deccan type are of all the colours mentioned above. They toatiasieil. 
are hardy, small, com poet and shapely, with short kgs The 
ewes, and sometimes the rams also, are hornless. Rams of 
this breed, with horns and frontal bones developed to an 
unusual extent, are trained for fighting. 

No systematic efforts have been made to improve Indian Improve 
sheep. On a small scale useful results were obtained 
by crossing Deccani ewes with Dumbs rams (the Cat-tailed 
sheep of Afghanistan). Ihe half-breeds yield good mutton, 
while their wool is of fine quality and long, like that of the 
pure Dumbs. 

The varieties of goal* are at numerous and as badly defined Coat., 
as those of sheep. Some of the long-haired breeds of the 
lower ranges of the Himalayas are Urge and exceedingly 
handsome, while those bred in ports of Ihe Punjab, K»j 
putina, and Sind are scarcely inferior. The goats of Southern 
India, however, are as a lule gaunt in appearance and hadly 
proportioned, but are hardy and active, and can exist on any 
kind of vegetation. 

(.oats are valued for theu meat and milk, and in the 
Himalayas for their hair. Some breeds are exceptionally 
good milkers; notably the small, shapely, short legged breed 
of Surat and other parts of Gujartt, and a breed of very 
similar type found freely distributed through the drier pirn 
of Bengal. A good milch goat gives s seers (4 lb.) of milk 
daily, and sometimes more. Goats are very prolific. They 
breed when young, and often twice in the year, producing 
generally two and often three kids at a birth. The flesh of 
goats is largely used in India instead of mutton. 

In British India (excluding Bengal, for which there aie no Sunstlcs. 
figures) there were *4 9 P°* ls >" while in the 

Native States which furnish returns the number of goats and 
sheep together was relumed as 6 4 millions. 

Goat and sheepskins are largely exported, the average 
weight during the ten years ending 1900 being 100,000 cwt., 
valued at 94 lakhs. In 1903-4 the exports weighed *65,000 
cwt, worth *67 lakhs. 

The statistical returns for 1903-4 gist the number of horses Hones, 
and ponies in British India (excluding Bengal) as l-J millions, 
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while the number in the reporting Native Stales was 93,000. 
tiown- About the beginning of the nineteenth century a Stud depart- 

SS. mcm ■“ organized by Government to breed horses for the 

burning use of the Bengal army, but it was abolished in 1871 by 
Lord Mayo as eatravagant and inefficient. Subsequently the 
present system of horse-breeding was gradually developed by 
the Gvil Veterinary department. The object of the Govern- 
ment horse breeding operations is to obtain remounts suitable 
for the Indian cavalry and the police. The breeders present 
their marcs for inspection, and such mam as are considered 
suitable are branded In 1903-3 there were 31,911 mares on 
the register. These are covered free of charge by Government 
stallions. The stallions are distributed to those districts 
which are most suitable for horse-broeding, and in which 
there are sufficient numbers of suitable mart*. Experience 
has proved that Arab and thoroughbred (either English or 
Australian) horses are the roost suitable sires. There were 
349 Government sulbons on the register in 1903. The 
majority were distributed through the Punjab and the United 
Provinces. The other important centres where remounts arc 
bred are Baluchatln, Sind, and Bombay (the Deccan, Gujarat, 
and Kathiawar). In March, 1903, the administration of horse 
breeding in certain selected districts was handed over to the 
Army Remount department The Civil Veterinary department 
continues to control hone- breeding in less favourable areas. 
ICoiK The purchase of remounts n facilitated, and horsc-brccding 

has been gradually encouraged, by prizes offered at old- 
established fairs, breeders show great keenness and emulation 
at these lairs, and exhibit their brood-mares and young stock 
in the pink of condition. Remount • officers make their 
selections and pay prices which vary according to age. The 
purchased young stock arc subsequently reared at the remount 
depdts at Mona, Bibugarh, and Ahmadnagar. In 1903-3 
1,393 country-bred remounts were purchased by Government. 
Muir* uul The statistical returns for 1903-4 give the number of mules 
■I on keys. a nd donkeys in British India (excluding Bengal) as 1 33 millions, 
and in the reporting Native States as 133,000. For many 
years attention has been given to the breeding of mules for 
military purpose*. In 1903-3. there were 493 Government 
donkey stallions on the register. These were chiefly distributed 
in the Punjab, the United Provinces, the North west Frontier 
Province, and Sind. About 34,000 pony mares and 1,800 
donkey mare* were covered in that year. The stallions arc 
chiefly Italian and Cypriote, but a considerable number have 
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also been imported from Spain, Persia, and America, and 
a few have been bred in India. A small donkey-breeding stud 
has been established on the HissJr farm. 

In 1903-4 the statistical returns gave the number of camels Camels, 
in British India as approximately 381,000, and in the 
reporting Native States as 43,000. The greater proportion 
belong to the Punjab, Sind, and Western Rljputina, where 
camels are largely used for agricultqp) operations instead of 
bullocks. 

Table IV at the end of this chapter gives the numbers of Tabulated 
live stock of various classes, and of ploughs and carts, in 
1903-4 in the various Provinces and in certain Native States. 



V. Tenures . Credit, Resear, A, and Administration 

There are certain features connected with the tenure of AgrtcaW 
agricultural land in India which it is desirable to bear in mind. 

While in some parts of the country the land i« owned by large 
proprietors, and in others it is held by numerous peasant 
occupants subject to no private landlord, yet whatever the 
form of proprietorship or semi-propnetorship may be, it is 
the almost universal rule that the cultivating unit, the holding 
of the peasant occupant or the tenant, is far from large, and is 
indeed in some areas excessively small Unlike many countries 
which possess similar stretches of cultivated plain, India kpows 
little or nothing of lati/nnJia, and farming on a large scale 
is quite exceptional. Even where the proprietary unit is of 
the vast dimensions prevalent in pans of Oudh and Lower 
Bengal, the bulk of the property, including large portions of 
the demesne land, is held on lease by a considerable number 
of small tenants, who, whether holding direct from the owner 
or through an intermediary, constitute frbm the agricultural 
point of view an equivalent number of practically independent 
cultivating units. The sixe of the agricultural holding differs 
Considerably in different parts of India, according to the 
character of the soil, the facilities for cultivation, and other 
similar considerations; but its general character may be 
learned from the facts that in the ryotwiri areas of Madras 
the average size of the parcels held by occupants direct from 
Government does not exceed eight cultivated acres, that in the 
Punjab the average size of the cultivating unit (whether under 
tenants or proprietors) is three cultivated acres, and that in 
the more thickly populated areas of Bihar the tenant’s holding 
averages less than half an acre. A large proportion of the 
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holdings is hdd by the classes known as proprietor*, occupants, 
occupancy tenants, and the like, whose rights arc subject to 
devolution by inheritance, and the customs which regulate 
inheritance are almost universally such as to encourage constant 
subdivision The practice of joint cultivation is indeed carried 
out to an extent unknown in most parts of Europe ; but with 
increasing numbers there is an increasing tendency towards 
the partition of cultivating units, and the moralUmcnt of the 
land that has resulted in certain parts of India it ac- 
companied by advantages and drawbacks differing little in 
their general features from those which characterize the corre 
sponding movement m the more thickly populated areas of 

Eu,ope .. . , 

Generally speaking, therefore, the agriculture of India is in 

the hands of small men, and the capital required for the 
cultivation of the soil b supplied in small sums by small 
capitalists to men of small commercial intelligence. The 
peasant in India, as in most other agricultural countries, 
works on borrowed capital , and die question whether he is 
more or leas indebted than hit compeer in other countries 
is open to discussion, but there can be no doubt that in 
certain parts of India at least the indebtedness of the |»caaant 
is economically excessive. This feature of the agricultural 
situation ri largely the product of the last half-century. On 
the <gw hand, the land, which is the peasant's ultimate security, 
has risen immensely in value under British rule, and the 
peasant has been tempted by the enhancement of his security 
10 plunge into unnecessary debt. On the other hand, the 
increase in the value of the security has had little or no effect 
on the price of the capital supplied, and the money lender has 
utilized the commercial helplessness of the uneducated peasant* 
and their increasing competition for loans to maintain rates 
of interest which tend to make the business of agriculture 
impossible. On the one hand there is excessively wide credit, 
on the other excessively dear money ; and the agriculture of 
India has suffered equally from the one and from the other. 

The excess of credit has its basis in the (act that land 
which formerly had little or no market value has under the 
light assessments and the enforced peace of British rule 
acquired a value which renders it a transferable commodity, 
and in some parts of the country the land itself has passed 
largely* cither by sale or by usufructuary mortgage, into the 
hands of the money-lending class. This transfer of the land 
to a class which has, as a rule, no sympathy with agriculture 
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and merely speculates on quick returns, has contributed not 
only to the discontent of the peasantry. I Hit also to the 
impoverishment of the soil ; and the Government has in some 
parts of India decided that the only means to save the 
country from these evils is the drastic measure of curtailing 
the peasant's right to raise money on his land. It is intended 
by such measures to leave in the peasant’s hands all the credit 
needed to maintain a profitable agriculture, while at the same 
time cutting off the further credit which tempts him to 
extravagant borrowing for purposes unconnected with his 
cultivation, and ultimately deprives him of h» property in the 
land. 

The further danger to agriculture. which lies in the dearness 
of money, is largely the consequence of the fact that from time 
immemorial the small village banker has had the monopoly of 
supplying money to the agriculturist. It is rceogniaed that 
under existing social conditions no better agency than the 
village money lender is possible, but .0 long as he requires 
immensely high rates of interest other agencies should oho be 
open to the agriculturist. The liovcmroent has endeavoured 
to supply this want, t*4h by lending money itself (known as 
takavi), and by encouraging the peasants to form credit 
associations of a cooperative character. The loans made by 
the Government amount on the average to more than 
£500,000 sterling per annum, and the total outstanding on 
March 31, 1903. exceeded £>,000,000 sterling. These sums 
are advanced at 5 to 6) per cent-, as against the ordinary 
rate of 1 a to 14 per cent, exacted by the village money-lender. 
But the Government advances are made only for specific 
purposes connected with agriculture (improvement, seed, 
cattle, Ike), they entail more formalities than the village 
loon, and the repayment is enforced with greater rigidity, 
so that hitherto the Government loans though serving a useful 
purpose (especially in times of famine), have not had any very 
serious influence on the agricultural CTedit of the country. 
The co-operative system of credit, on the other hand, is still 
in its extreme infancy. Facilities have been given, by an 
Act of 1904, for the formation of cooperative credit societies 
based on the Raffeiscn plan so successful in Central Europe, 
and encouragement has been afforded by the state in several 
ways towards the formation of such societies but they 
have not yet had time to take root or develop. Further 
plans for providing cheap money have from time to time 
received, and are still receiving, the attention of Government, 
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bul up to the present the bulk of the agricultural capital is 
supplied by local money lenders under conditions prejudicial 

to development. 

Agnail- To these conditions of credit, combined with a certain 
tmlim- constitutional want of enterprise among the bulk of the 
proremrit. pwanlr y i m u« be ascribed in the main the comparative 
neglect until recent years of land improvement in India. 
The improvements required differ in character, moreover, 
from those to which we are accustomed in the British Isles. 
Manuring, drainage, and the construction of farm buildings, 
though not lacking in importance, are improvements of far 
less moment in India than those connected with the applica- 
tion of water to the soil, and there are large tracts in India 
where improvement denotes simply irrigation and nothing else. 
The larger works of irrigation represented by the immense 
canals of the alluvial plain* have been undertaken by the 
Government itself. Certain smaller classes of irrigation ex- 
tending over comparatively restricted areas have been originated 
and controlled by association! formed among the villagers, 
subject to varying degrees of Government supervision. The 
main opening for individual enterprise In* in the construction 
of wells and small embankments, and there has of late years 
been a very encouraging development in this direction. The 
number of permanent wdh in the four Province* where this 
form of irrigation mainly prevails was found by the Irrigation 
Commission of 1901-3 to hare increased from 1. *88.803 to 
1,654.898. or by more than *8 per cent, in the decade preced 
ing their inquiries. Towards individual efforts of this character 
the state has always maintained a favourable attitude. Loans 
for the purpose of agricultural impro v ement are, as has been 
noted above, available on comparatively easy terms, and the 
sums advanced by the Government for this purpose average 
about *7 lakhs of rupees per annum. Improvements, whether 
made from Government loans or otherwise, are exempted 
from enhancement of the land revenue either in perpetuity 
as in Southern India, o* for long periods of years as in 
the north. The tenancy laws, moreover, usually allow both 
landlord and tenant to effect or obtain improvements under 
certain restrictions, and, while giving the landlord a right to 
enhancement of rent k>r improvements effected by him, forbid 
enhancement on improvements effected by the tenant. The 
details of the systems under which state loans arc granted for 
improvements, and under which improvements are exempted 
from enhancement of revenue or rent, have from time to time 




AGRICULTURE 



93 



•J 

been subjected to special investigation, and the principles on 
which they are based have been gradually developed on lines 
of increasing liberality. 

Agricultural cooperation, so far as it is represented by the Agrical- 
coparcenary cultivation of joint owners or tenants and by 
certain primitive systems of mutual assistance at times of 
ploughing and harvest, is by no means uncommon in India, 
but associations of the European type for the purchase of seed 
and machinery or for the sale of cattle and produce are 
practically unknown. Insurance of animals, or of crops, or of 
farm buildings, whether by cooperation or otherwise, is also 
exceedingly rare. Agricultural newspapers are '-cry few in 
number and restricted in circulation. In the tracts held by 
large landowner, there are associations of landlords to protect 
their interests as such, but associations for the encouragement 
and improvement of agriculture, though not unknown, are as 
yet rare and their activity has hitherto deyicndcd largely on 
official support. There are, however, indications that the 
benefits of associations for agricultural purposes are becoming 
mote dearly realised, and further developments in this direction 
may be expected. 

Agricultural research and experiment in India are still in Agrfcal- 
their infancy. What little has been done has been achieved 
almost entirely by state agency, and that little it, for reasons m»t uni 
which will be noticed below, of very recent origin. There have, ' rteMlh - 
indeed, for some time past been experimental farms in various 
parts of India under official control ; but they have been for 
the most port in I he hands of amateurs, and though good work 
has been done at some of them, they have as yet had no 
marked effect on the agriculture of the country. It was not 
till 189a that an expert officer of Government was appointed 
to study and advise on matters of agricultural chemistry ; and 
it is only within the last few years that serious efforts have been 
made, by the appointment of further experts, to commence the 
investigation of problems connected with the economic botany, 
the entomology, and the agricultural hactenology of the country. 
Arrangements, which have been materially helped by a muni- 
ficent donation of £.30,000 from an American gentleman, 

Mr. Henry Phipps, have recently been made for the concentra- 
tion of agricultural research at Pitta in Trrhut, where special 
laboratories, attached to a Urge experimental and seed-growing 
farm, are being erected for the prosecution of technical investi- 
gations of an agricultural character. Similar investigations have 
been started in one or two of the Provincial centres, but they 
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arc at present on a small scale and capable of considerable 
further development. 

Actual- The education of the agricultural classes, both general and 

Cduaiioa ,cchn ' c * 1 * “ ** present in a similarly undeveloped position. 

The vast majonty of the agriculturists of India are illiterate. 
The education provided for those who attend school has been 
to a large extent literary ; and although efforts have been made 
of late years to bring the education of the agricultural classev 
more into contact with their daily life, there has not yet been 
time for this improved system of education to have any mgrked 
effect. Technical education in agriculture has been hitherto 
represented by the instruction given at the Colleges of Poona 
and Saida pet, and by schools at Cawnpore, Nigpur, and 
Sibpur ; while for teaching of an advanced type Indian students 
have had to attend the educational institutions in England. 
It is now proposed to reorganise the whole system of agri- 
cultural education in India, by opening at POsa in connexion 
with the Research Institute above mentioned a fully equipped 
Agricultural College with an advanced course, and by providing 
in each of the larger Provinces a corresponding institution with 
a three years’ course lending up to the advanced instruction to 
he given at POsa. It is hoped that, with the completion of 
this scheme, the agricultural education of the country may be 
put upon a satisfactory basis. 

Agricul. From what has been said above it will be observed that 

aldmdns.- ,hcrc **“ ,n ,hc been a marked change in the 

iratMMi.' attitude of the Government towards agriculture. Although the 
importance of the land revenue as a source of public income 
and the appalling inroads on the national wealth caused by 
famine had marked clearly enough the close connexion between 
the Government and the cultivation of the land, it was long 
before the state in India overcame the prejudice, imbibed from 
England, against spending public money on the improvement 
of agriculture. The first step towards a change of attitude was 
the constitution by Lord Mayo in 187s of a separate department 
of Government for Land Revenue and Agriculture, but the de- 
partment was restricted in its operation and was for financial 
reasons abolished in 1879. On the recommendation of the 
Famine Commission of 1880 the department was reconstituted 
in 1881, but it was still compelled from want of funds to 
restrict its activities almost entirely to the improvement of the 
land records of the country on which the land revenue is based. 
The necessity for a wide statistical basts was clearly pointed 
out by Sir E. C- Buck, and the early work carried out in some 
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Province resulted in the collection of an immense amount 
of information, which has proved invaluable. In 1889 the 
progress made in the organization of the revenue records was 
considered sufficient to justify the initiation of the agricultural 
side of the programme. A report was prepared to this end 
by an expert chemist, I>r. Voeleker, who was deputed from 
England to study Indian conditions ; and as a result of his 
recommendations an Agricultural Chemist was appointed by 
the Government of India in 189a. The continuance of 
financial trouble, however, postponed further development, and 
it was not until the stability of exchange and the prosperity of 
the finances became assured that actual progress could be 
made. The relation* of the Government towards agriculture 
are controlled by a Civilian Ihrector in each Province, and 
in some of the larger Provinces he is helped in the agncultural 
part of his duties by an expert Deputy Director. Since 1901 
the superintendence of agricultural interests has been «-nt rusted 
to an Inspector. General of Agriculture, who arts as a technical 
adviser to both the Supreme and the Provincial Governments j 
and the chief agricultural experts of the country have been 
constituted into a Hoard of Agriculture, which is convened at 
suitable intervals to discuss outstanding agricultural questions 
and to submit recommendations to Government. These 
arrangements, however, are regarded as preliminanes to a more 
complete organization of the agricultural activities of Govern 
ment, and a rapid development of the Agncultural departments, 
both Imperial and Provincial, is now in contemplation. 
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TABLE I 

Classification or Areas (in Square Miles) in the 
Principal Provinces, 1903-4 
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Principal Crops cultivate in India 
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Number or Live-stock, and or Piouchs as*d Carts, 1903-4 
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IMK forests of the Indian Empire extend between the 
eighth and thirty-fifth degree* of north latitude, and flourish 
at elevations varying from sea-level to i *,000 feet and more. 
Although the changes in the characteristics of the vegetation 
between these limits must necessarily be of considerable impor 
lance, yet those due to differences in latitude alone are not so 
marked as might be expected from comparison with similar 
circumstances in Europe, nor is any abrupt demarcation of 
species apparent While some trees are characteristic of 
Southern or Northern India, others arc distributed in suitable 
localities over the whole area of the country ; and it becomes 
evident that the forest vegetation cannot be classified by dis- 
tance from the equator alone, but that other and more effective 
influences have to be considered Of these the principal is 
the rainfall, which by quantity and distribution, regulated 
chiefly by the geographical pod lion and physical features of 
the locality, decides to a great extent the character of the most 
important forest growths 

For practical purposes Indian forest tracts may be divided 
into the following four tones : the Wet with a rainfall of over 
75 inches, the Moist with a rainfall of over 50 inches, the In- 
termediate with a rainfall' of over jo inches, and the Dry with 
a rainfall under that amount. Within these rones the Ever 
green, the Deciduous, and the Dry forests of India may readily 
be located, while, influenced even to a greater extent by eleva- 
tion. tides, and inundations than by rainfall, wc get Alpine, 
Tidal, and Riparian forests to complete the classification. 

Of these classes by far the most important, as regards both 
extent and value, is that comprising the Deciduous forests. 
From the foot of the Himalayas they extend throughout the 
length and breadth of the Peninsula, and recur farther east in 
Burma wherever rainfall and soil is suitable to their growth. 
They furnish the valuable timbers of sal, ironwood, teak, 
red sanders, sandal, rosewood, and ebony, as well as other 
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important genera, such as TtrminaJia, Anageitius. Acacia, 
Stcrculia, Eugenia . and Harden, iia. Here also arc found the 
Indian padauk (. Aeon a Catethu\ noted as yielding 'cutch,’ 
and other trees that supply the wood oils and varnishes so 
largely used in the domestic life of the inhabitants of the 
country. 

Next in importance to the Deciduous forests must be ranked 
those thriving in moistcr climates, and known as Evergreen. 
These forests occur chiefly on the west coast of India, in 
Burma, in the Andamans, and to some extent in the sub- 
Himalayan tracts. Not that all specks found in these areas 
retain their foliage throughout the year; for, as before re- 
marked, the changes in the character of the vegetation arc 
nowhere abrupt, and hence teak, iron wood, Difterocarpui, 
Albitua, and padauk, with other species, may be found in the 
Evergreen as well as in the Deciduous forests. Among tree* 
characteristic of the Evergreen forests may be mentioned 
Terminal!*, Ctdrtla Tmma, the wild mango, CaicpkyUum 
tome* /at um, ArUcarfut, and species of Pttracarfut. 

The Dry forests are found in the Punjab and in Central 
India. Their produce is not of much value. Acatia, Stir- 
cu/ia, Jiutea, Tirmina/ia, Atoiua, .tehei, and Dalbtrgia arc 
all represented, but the trees are mostly stunted or ill-grown. 

The Alpine forests of Northern India, Burma, and Assam 
comprise roughly the tree vegetation between ir.ooo and 
3,000 feet of elevation ; and the sequence of species may 
approximately be stated as juniper, birch, spruce, fir and cedars, 
cypress and oak, and rhododendron, while Pinut bngi/oiia, 
and P. Khatya farther east, flourish at lower elevations, and 
finally mix with the Deciduous forests of the plains In 
the Alpine forests, in suitable conditions of soil, aspect, and 
temperature, may be found many trees well known in Europe, 
such as yew, box, and walnut, while ivy, mistletoe, and roses 
are abundant. 

The Tidal forests occur on those alluvial lands which arc 
subject to overflow of the tide, and are largely represented on 
the coast of Burma and in the Sundarbans of Bengal, as well 
as in the northern coast districts of Madras. They contain 
great store of valuable fuel, and also excellent timber, as repre- 
sented by the Sundri ’ wood of Bengal ; while a comparatively 
new product, the * Borneo cutch ' of commerce — a powerful 
tanning agent extracted from the bark of several species of 
mangrove — now adds to their importance. 

The Riparian forests of India are typically represented in 




104 



THE INDIAN EMPIRE 



[chap. 



the Punjab and in Burma. In the former the principal con 
stitucnts of these forests consist alAtmaa arabua and T imarix, 
interspersed with Daiiergia Siuoa and poplar, which, however, 
gradually give way to scrub and grass as the distance from the 
water-supply increases. In Burma the forests spring from a 
muddy soil, which at certain seasons is deeply inundated 
Species of Amageitm and Maagi/era are frequent, while 
E*g*"ia and Elatocarfui are also found. The forest vegeta- 
tion merges gradually into that typical of the area affected by 
tidal influences. 

The foregoing description presents a very brief general view 
of the forests of the Indian Empire. Considered in detail, it 
will be found that the forest growth is influenced by climate, 
by aspect, by the composition of the ami, by the dqrth of the 
l*rmancnt water-supply, and that these influences account for 
the unexpected appearance of species (covering, it may be. 
large areas) in rooes generally deemed unsuitable to their 
growth. 

The influence of forests on the climate of the country and 
oi fomu lhe f,. r!l | lly 0 f the soil b of special interest in India. As 

aar 



"*^nd forests are dependent for existence on water supplied by pro- 
nunciation, so arc they locally 
responsible, in India even more than in the more temperate 



ci pi tat ion, by percolation, or by 



countries of the West, not only for the storage of rainfall water 
in the toil, given off subsequently by gentle flow, but also for 
the supply, by transpiration front the foliage, of moisture to the 
air. In those vast deciduous forests of Upper India where the 
leaf flush occurs in the early hot weather, the effect of the 
rapid unfolding of the new foliage in reducing the temperature 
is so marked as to be at once perceptible ; and indeed these 
areas continue, so long as the leaves retain their vigour, cooler 
than the surrounding country. On the other hand, the harm- 
ful effects of heavy rainfall in localities denuded of forest 
growth have necessitated costly works of afforestation even in 
Europe, while in India, with its heavy tropical downpours, the 
disastrous consequences arc far more serious. The water flows 
off the bare soil without benefiting the surrounding country, 
and may cause disastrous floods many miles below ; while the 
change in climate following on the withdrawal of moisture 
from the air may alter the whole character of the vegetation, 
and thus annihilate some cultural industry. In short, the 
forests form the head-works of Nature’s irrigation scheme in 
India ; and if these are injured or destroyed, the advantages 
of a regular water-supply may be replaced by the tempestuous 
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action of sudden floods until such time as man, with the aid of 
costly appliances, intervenes to restore equilibrium. 

Forests in India have therefore a value to the state far Value 
in excess of their mere financial profits. The grazing which 
they annually afford to countless herds assumes a special value 
in years of drought, when it renders material assistance in 
saving from starvation the cattle upon which the agriculture 
of the country depends. They afford to the villagers who in- 
habit their vicinity a ready supply of material for house-building 
and thatching, of fuel, and of minor forest products, which add 
substantially to the comforts of their life. And the use of 
forest leaves as manure for the cultivator’s fields has already 
assumed large dimensions, and is steadily spreading as the 
increasing pressure of population renders agricultural practice 
more intensive. Enough has been said to emphasize the 
value of forests, indirectly as regulating the water-supply and 
moderating the climate ; directly as providing thowr products 
which in the tropical, subtropical, or temperate portion* of the 
country are essential to the welfare of the inhabitants. Of the 
Indian forests as a source of revenue U» the Mate, as providing 
limiter and other products which arc utilized throughout the 
world, and at, in some cases, creating and maintaining spocial 
industries, more will be said hereafter , but it is first desirable 
to note what extent of forest land is under the direct manage- 
ment of the state, and to Judge therefrom to what degree the 
beneficial influences of forests can affect the country as a 
whole. 

Statistics compiled in 1901 show that >08,369 square miles Are. 0 i 
may he thus classified, representing nearly >> per cent, of the 
total area of British India. At first right it might be inferred 
that the proportion between forest and other land had been 
duly maintained, and this would indeed he the case if the distri- 
bution of forest areas were at all uniform. 1‘rovincial statistics 
show, however, that the percentage of forest land varies from 
3-86 in the United Provinces to 44-06 in Assam. 61-19 in 
Burma, and 97-55 in the Andamans; and it may be generally 
said that the denser the population and the more urgent the 
demand for the local advantages that forests confer, the less 
the extent to which these advantages can be enjoyed. The 
difficulty is one which has been caused by the increase of 
population and the wasteful practices of former generations. 

To bum the forest for the welfare of the cattle of nomadic 
tribes, to clear it for the purpose of temporary tillage, to destroy 
it for the creation of permanent cultivation, has been the rule 
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in past centuries, and indeed still holds Rood wherever the 
Government has not intervened to prohibit such practice*. 
From the distant forests in the far east of India, -here wild 
tribes still practise shifting cultivation, and where the peasant 
in the more settled lands holds in contempt all timber save 
that afforded by the * royal tree ’ (teak), to the civilized districts 
of the west where the cultivator and the trader eagerly accept 
timber of species elsewhere despised ; from a density of 
6 persons to one of 600 to the square mile— amid these 
extremes may be noticed the influence of man on the forests 
of the Empire, and the tardily learned le«on of the necessity 
of protection. 

The forests under the direct control of the Mate arc classified 
as • Reserved.* * Protected.’ and * Unclassed ' or * Public ’ forest 
land. The Reserves are forest, intended to be maintained 
permanently for the supply of timber, fuel, and other produce, 
or for the protection of the water-supply or other similar 
reasons. The Protected forests may be either in a state of 
transition to Reserve* or intended to remain permanently in 
the second class. In the former case it has been found 
necessary to prohibit within these areas certain acts harmful 
to the forest until such time as careful examination permits of 
a decisi-m whether more stringent rules shall be enforced ; in 
the latter, the object in view has been to provide for the more 
beneficial exercise of rights by local communities. The 
L'nc Lived or Public forest land' arc those Riven over with 
even fewer restriction* (in some cases to the extent of exemption 
from the operation of forest law) for the use of the public. 
Out of the 2 08,369 square miles under state management in 
1901, 88.140 square miles had been reserved. 10.488 were 
protected, and the remaining 109,741 were unclassed. It will 
be surmised, and rightly, that the largest area of unclassed 
forests must occur in those Provinces where the population is 
scantiest ; in fact Burma claims 80 |«er cent, of the total area 
under this head, while Assam appropriate* the bulk of the 
balance. In Burma exploration is still incomplete and each 
year brings an increase of hundreds of square miles to the 
Reserve*; and thus owing to the fon unate possibility of 
intervention before the destruction or deterioration of the 
forest had been accomplished, a forest estate is being built up 
in that Province which in the future will be unique in organiza- 
tion and value. 

To the Indian Forest department is entrusted the duty of 
carrying out the policy of Government in forest management. 
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first with a view to the welfare of the country as a whole, 
secondly for the benefit of the individuals in the more 
immediate vicinity of the forest, and lastly with the object of 
utilizing to the utmost such products as the forests supply 
and thereby increasing the revenues of the state. The creation, 
growth, and organization of this department will now lie briefly 
described. 

At the beginning of the nineteenth century the attenbon of Kevfcw ot 
the British Government was directed to the importance 
maintaining the timber supply of the country, but there is no (ton n ihe 
record to show that the salue of the forest* was recognized I***- 
save as furnishing sufficient teak for the construction of the 
fleets or public buildings of the future. Appointed a* Con- 
servator of Forests in Malabar in i8o6,Captaui Watson, during 
the following fifteen years, protected the teak forests by the 
method of declaring that timber a Government mono|ioly. 

His retirement without a successor was followed by an energetic 
renewal of those abuses wluch he lad prohibited; and for many 
years subsequently immense damage was caused by unrestricted 
felling over large areas. In 1847 Dr. Gibson was appiointcd 
Conservator of Forests in Bombay, and nine year* later 
Dr. C leghorn received a similar appointment in Madras ; but 
although both these officers insisted on the physical value of 
the forests, and pointed, as results of denudation of the hills, 
to the silting up of the beds of navigable rivers and the 
diminution of the water-supply of the country, forest conser- 
vancy continued for many years to be regarded mainly as a 
direct source of revenue to the state. Further cast the supply of 
teak from the forests of Tenaaserim had attracted attention as 
early as 1817, but here also many pears elapsed before efficient 
measures were taken to |*otcct the timber resources of the 
country against the recklessness of irresponsible contractors. 

The annexation of Pegu in 185* opened a new field fur the 
apoliation of Government forests by private individuals but 
this was happily checked when three years later Ixwd Dalhousic 
inaugurated a jiermanent forest policy. 

In 1856 Dr. (now Sir) Dietrich Brandis was summoned Orgaaiu- 
from Germany to be Superintendent of Forests in Pegu. He *** 
remained in Burma till i86». engaged in organizing forest 
management in that Province ; and. after haring been placed 
on special duty to perform the same work in other parts of 
India, he was in 1864 selected to be the first Inspector 
General of Forests to the Government of India, a post he 
retained for nineteen yean. To him and to his successors 
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and pupils, Messrs. Schbch and Ribbentrop, is due primarily 
the credit for the creation and organization of the Forest 
department, and for the introduction of method* of manage- 
ment adapted from the best European schools to suit the varied 
circumstances of the vast forests of India. 

The first Inspector -General of Forests found himself for 
some time without an organized controlling o* executive staff, 
for no trained officers were available and those already in the 
Forest service had been selected from other department*. 
It was not until 1869 that the first graded list of the Indian 
Forest service was published, containing the names of 57 
officers, with aggregate salaries of about R*. 95.000 per annum. 

The increase in the operations of the department since 
that date may to some extent be gauged by the increase in 
establishment, which will ultimately comprise an Imperial 
and a Provincial service, with a staff of 175 ' J4 officers 

respectively, having under their orders a body of 1 4.8*4 
subordinates, of whom 10,465 permanently and the re- 
mainder temporarily employed. This forest staff draw, in 
salaries an annual sum amounting to nearly 45 bkh ‘ «* 

Subject to the general supervision of the Government of 
India, the control of Forest administration rest* in each 
Province with the lx<*l Government, which hold* the- Forest 
Conservator responsible not only for the proper application 
of the correct pnnapks of forestry suitable to the condition* 
of the Province, but also for the departmental and financial 
management of his Circle. This responsibility is defined in 
the lower grade* by the formation of Divisions, corresponding 
as far as may be to revenue Districts and held in charge by 
officers of the Imperial or IVovincial services ; and of Range' 
and Beats in charge of members of the Subordinate service. 
Forest operations are, however, subject to the control of the 
local executive officers (Collectors, irtj, in matters which 
directly affect the people, such as the reservation of grazing, 
the levy of grazing foes, the sujiply iff minor forest product*, 
and the like. 

The officers of the Imperial service are recruited in England, 
where, after passing a competitive examination, they receive 
a technical education extending over nearly three years, the 
forestry course at the Royal Indian Engineering College. 
Cooper’s Hill 1 , being supplemented by extensive tours and 
some months’ residence in typical continental forests. The 
recruitment of the Provincial service is effected from among 
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those members of the Subordinate service who have obtained 
the higher certificate of the Imperial Forest School at Dchra 
Dun; while the members of the Subordinate service are 
appointed by Divisional Forest Officers, who are held respon- 
sible that suitable men possessing a fair elementary education 
are selected, in the first instance, for forest guards. 

In addition to the Forest School at Dehra Don, an in- 
stitution established in 1878 which annually receives over fifty 
pupils, opportunities for the acquisition of a forest education 
are afforded by the Government at Poona in the Bombay 
Presidency ; and in Burma, where special difficulties exist, 
a secondary school has of Late years been opened. At these 
institutions all students are provided with a technical educa- 
tion, free of cost, by the state, while members of the Forest 
service under training receive the |ny and allowances of their 
grad.: ; and thus every inducement is offered for the acquisition 
of a knowledge of practical forestry by the natives of the 
country. At the same time a forest education in English is 
now much more readily obtained than was the ease ionic 
years ago, for works on Indus botany, engineering, forestry, 
sylviculture, and other sciences intimately connected therewith, 
havo from time to time been published by the officers of the 
Forest service. 

It is not therefore turpnsing that the officers of the dc- tmploy. 
parlnunt. provided with an excellent technical education 
and fortified with the varied experience that service in India go*,, 
supplies, should be in demand to crmduct the management 0<fcf *!‘ 
of forests in other parts of the world or to report on the best 
system for their organization. In Cape Colony, in Uganda, 
in the Sndln, in Nigi-na, and in Siam. Forest officers supplied 
by the Indian Government are now applying the lessons 
learnt in the Jungles of India ; in the Straits Settlements, in 
Mauritius, Cyprus, Ceylon, the West Indies, and elsewhere 
advice has been given or organisation effected by the same 
agency . while the forests of the more important Native States 
arc often managed by officers deputed from the department 
or trained in the Forest schools of the country. The forests • 
of the Indian Empire have also been visited, and the methods 
applied in them professionally studied, by officials from France, 
Germany, Japan, and other countries. 

The basis on which Indian forest law proceeds is that Indian 
all uncultivated tracts in which private rights have not been 
acquired, either by the individual or by a local community, are 
the property of the state. The position of the Government as 




1 10 



THE INDIAN EMPIRE 



[chap. 



owner of forest lands carries with it great responsibilities, and 
it was soon recognized that unless these areas were brought 
under some control they would in many cases be so diminished 
or ruined by wasteful use as to become incapable of supplying 
the legitimate demands of the population for timber and other 
products. In fact, with the growth of population, it became 
impossible to continue the ancient system by which each man 
took from the jungle all that he required to a great extent 
without supervision, and in many cases free of charge. On 
the other hand, the areas over which the state claimed 
proprietary rights, and the extent to which such right* 
required to be tempered by the recognition of local claims 
and usages, needed to be defined ; there was no adequate 
machinery by which the settlement or reservation of forest 
area* could be carried out or control assumed over their 
management ; and thus the necessity for forest legislation 
became apparent. The first Indian Forest Act was passed in 
1865, and under its authority a large number of local rule* 
were issued in the Central Provinces, the Punjab, Burma, 
Bcrlr, Coorg, and the United Provinecv Although defective 
in many respects, this Act remained in force till 1878, when it 
was replaced by the Forest Act of that year (Act VII of 1878), 
which extended to all pan* of British India save Madras, 
Burma, and a few minor Administrations. In 1881 a Forest 
Act was |u*scd for lamer Burma, and in 1887 a Forest 
Regulation for Upper Buima, then newly annexed ; these two 
Acts have been amalgamated in the Burma Forest Act of 190*. 
In 1 88* the Madras Forest Act was passed, and between that 
date and 1891 those Provinces to which Act VII of 1878 did 
not extend received by separate legislation the benefits of 
forest law. 

The first step in applying this law was to discriminate 
between: (1) forest lands absolutely the property of Govern 
inert; (t) forests which were state property but burdened 
with private rights ; and (3) forests which were the property 
of private individuals or communities, but over which it was 
expedient to exercise a measure of control. It then became 
necessary to define the limits of the areas to be controlled, 
and to prepare, where necessary, a settlement record to pre- 
vent subsequent encroachment, illegal utilization, or the growth 
of new rights. The classification of forests into Reserved. 
Protected, and Unclassed has already been noticed. In those 
areas to which Act VII of 1878 extends, two classes only of forest 
are recognized, the Reserved and Protected ; and in Unclassed 
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forests no forest lav is operative. In the Madras and Burma 
Acts, on the other hand, only one class of permanent state 
forest, the Reserved, is specially dealt with. Inn power is 
taken to extend a certain amount of legal protection to all 
other forest lands. 

When it is desired to create a Forest Reserve, three months’ 
notice of the intention is given to all likely to be interested in 
the proceedings, and after the expiry of that period a local 
inquiry is instituted by a specially deputed Revenue official, 
styled the Forest Settlement Officer, who is usually accompanied 
by an officer of the Forest department. All claims advanced 
for exercise of rights within the area to be reserved are duly 
considered, and if acknowledged are recorded in detail in 
the manner prescribed by law. The Forest Settlement Officer 
can recommend but not finally record privileges. These 
require the sanction of Government, for among them is in- 
cluded a practice moat destructive to forest growth, that of 
shifting cultivation, which ia still |*miittcd over large areas 
to the descendants of those who for centuries have existed 
by means of this thriftless agriculture. After the settlement 
record is complete, a period for the presentation of appeals 
to a competent court follows; and when theac have been 
decided and rccognucd, when local rights have been confirmed 
or bought up, there remains nothing but the sanction of the 
l-ocal Government to constitute the Forest Reserve. For 
the creation of Protected Forests a somewhat similar pro- 
cedure, but in much simpler form, is adopted. Such inquiry 
as may be considered adequate is made, and rights may be 
recorded or regulated, but the record so compiled is not 
deemed to be conclusive. The main essential in both cases 
is that all interested shall have an opportunity of advancing 
their claims, that these claims should he fully considered 
in an impartial court ; and in the case of Reserves, that the 
record shall be in such detail that the demands on the forest 
shall be absolutely defined, and that the settlement, once 
completed, shall be final. The regulations for Unclawed 
Forest lands are usually framed with a view to permitting 
free, but not wasteful, utilisation of produce for domestic 
use, and to taxing, iiy tlie imposition of a royalty, all articles 
removed for trade purposes; and by this means the people 
dwelling in the vicinity of the forest benefit, while a considrr- 
able revenue is collected for the state. 

After constitution of the forest estate, the duties of the i 
Forest officer commence with the protection and improve-' 
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mcnt of the area* brought under his management In the 
firs, place, permanent demarcate must be effected for the 
prevention of cnco^hment or trespass, and the method .n 
which this is carried out vanes with the value and position 
of the forest In Provinces where these arc a source of 
important revenue, and where the pressure of population is 
marked, more expenditure can be legitimately sanctioned than 
in areas differently circumstanced. All methods, however, 
agree in the two details of numbering the boundary marks 
and of constructing a footpath between them. The cost of 
new demarcation work and repairs to former boundaries 
amounted in 1901 to Rs. 1,11.000. 

Samys- Following on demarcation cornea the detailed survey of 
the forest area. I, was found in the early days of fores, 
organisation that the map* then available were too small in 
scale, and possessed too little topographical detail, ,0 Ire of 
much use in forest work, and in .87s a special agency was 
created in the Forest Survey Branch which was under the 
control of the Inspector General of Forests until iu absorption 
in 1899 into the Survey of India. The map. now issued for 
the use of the department can hardly be surpassed in accuracy, 
in topographical detail, and in the amount of information they 
afford : there appears to be nothing from clavs.hcat.on of 
fores, growth to the dtp* of the permanent water-supply 
that cannot be recorded if timely application be made ,0 the 
Survey officer. 

NNoAUib- When it becomes desirable to control the working of a forest, 

plant. to rt .guUtc iu out turn, and to provide for the yield of the 
future, a report is drawn up and generally forwarded to the 
I nspcctoc -General of Fores*., which describes the area, the 
vegetation, and the pas, mam*emcm. and contains proposals 
for a fixed and amended management in the future. The Pro- 
vincial Government then deputes an officer who, after thorough 
inquiry into the condition of the forest, the prospects of repro- 
duction and improvement, the facilities for export, and the 
demand for the produce, compiles a ‘working plan.* This plan 
regulates the amount and removal of out-turn, and prescribes 
the other requisite operations, such as sowing, planting, thin- 
ning. and cleaning. The measures necessary to ensure protec- 
tion from fire or cattle arc also detailed ; and the construction 
of roads, bridges, and build mgs is systematically prescribed. 
Working-plans arc generally compiled for periods of twenty to 
forty years, after which revision, or possibly the introduction of 
an entirely new system of management, will be necessary. The 




FORESTS 



"I 



"3 



latest available statistics show that 22,679 square miles, or a 
little over one- fourth of the area of Reserved forests, are 
worked under regular plans. 

In regard to the improvement of communications for theComuai. 
purpose of export, much has been accomplished since the ***^ | * | ,,_ 
organization of the department. The expenditure necessary U\g% 
under this head varies enormously with the physical configura- 
tion of the country. In the hills the construction of timber 
slides or rood-making must always be costly ; less so in the 
plains, where, however, the building of tramways or narrow 
gauge railways is sometimes justified by the promise of a 
regularly sustained out-turn. In some Provinces, such as 
Assam, Bengal, and Burma, forest produce is conveyed along 
the magnificent river waterways which Nature provides, and in 
Burma the Forest officer has to pay special attention to the 
utilization of the feeders of the main rivers as floating streams. 

The protection of the forest staff against the inclemencies of 
the climate by the provision of suitable rest-houses has also 
received attention. The expenditure on communications and 
buildings amounted in 1901 to Rs. 4,64,000. 

Statistics setting forth the results of the application of forest Protection 
law and regulations are interesting, as showing the protection l "”" 
these afford against jietty depredations or more serious attempts 
to injure or appropriate state property. In 1900 the Forest 
cites decided by Magistrates numbered 11,170, of which 
nearly 87 [>cr cent, resulted in convictions. The majority of 
cates arc, however, not brought into the courts at all, the Forest 
officers being em|N>«ered to compound minor delinquencies 
for cash payments if the offenders so desire— ji,8oj cases 
were so disposed of in 1900. Taking prosecution and com- 
pounded cases together, about 26,000 referred to illegal felling 
of timber or removal of produce, 1 7,000 to illicit grazing, and 
the remainder to injury by fire or other offences. The number 
of reported cates in which the offenders remained undetected 
amounted to over 6,000, of which one third were on account of 
injury to the forests from fire, an offence the most necessary to 
punish but the most difficult to prove. Considering the ex- 
tent of the Indian forests and the ease of evading detection, it 
may be said that the commission of only one offence annually 
in each four square miles of area goes to prove that forest law 
does not press hardly on the people. 

The protection of the forest area from fire is 00c of the most Protection 
important and arduous duties of the Forest officer. It is true Uom (,,r ‘ 
that in these days he has not to contend against the belief that 
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fire is not harmful to forest growth : that in spite of its yearly 
recurrence the forest will still flourish. Such opinions had 
necessarily to give way when the opportunity occurred for 
comparison between similar forests in adjacent areas protected 
and unprotected. It is at the present time agreed that, if a 
soil suited to the maintenance and improvement of the forest 
is required, and also reproductive growth sufficient to assure a 
full and regular out-turn, it becomes indispensable to protect 
the forest from the effects of fire, and that if this it not success- 
fully accomplished other efforts towards improvement will haw 
little result. Rut in carrying out this policy of protection the 
difficulty arises that the customs of the country are in direct 
op|*osition to it. From time immemorial fire has been, in the 
hands of uncivilised man, the most powerful agent in destroying 
the permanent vegetation of the country with * view to obtain- 
ing more readily food for himself and his cattle ; and even in 
those areas where there is no necessity to continue the struggle 
with the exhausted forest, this ancestral weapon is still em- 
ployed, though it be but to dear a few acres of waste or to 
isolate an insignificant patch of shifting cultivation, at the risk 
of destroying the adjoining forests. Only after the mischief 
has been done is it realised that the forests have been un- 
necessarily sacrificed to accomplish a result that a few hours' 
mechanical labour and a little care would equally well have 
brought about. The Indian f< neater has therefore to contend 
not only against accidents as understood in civilized countries, 
but also against the thoughtlessness and ignorance of the 
people i he hat to uproot old and introduce new habits, and 
his efforts in this directum must be gradual and adapted to the 
slow absorption of novel ideas by the peasantry of the East. 
On the other hand he has rarely to combat popular ill will. 
Incendiarism b uncommon, and when it occurs may often be 
traced to some petty malice against an individual or com- 
munity. The system of fire-protection may be described 
generally as consisting in the isolation of the protected area by 
removing all inflammable material from the vicinity of its 
boundary, and in regulating the kindling of fire in its neigh- 
bourhood ; and this is effected by means of firc-lincs on which 
all vegetation is cut and burnt, combined with the enforcement 
of simple rules by means of a staff of patrols who present, save 
under certain restrictions, the kindling or carrying of fire. 
Meanwhile, inside the Reserve, other firc-lincs haw been pre 
pared with a view to localising any conflagration that, in spite 
of all precautions, may cross the boundary or may be produced 
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wilfully or by accident within the forest ; such linos are designed 
with a view to form bases for counterfiring. or in more 
moderate climates to permit of other methods of controlling 
the flames. Fire constancy operations in British India ex- 
tended in 1901 over 34. 000 square miles and involved an 
outlay of R*. 1 1 per square mile. The extension of fire con- 
servancy is hampered not by financial reasons, for the outlay 
has been small in proportion to the value of the property 
insured, but by the local difficulties of the work and the 
necessity for an executive staff numerically and physically 
.strong enough to carry out successfully this arduous duty. At 
|*rcsent, having in view the large areas of valuable Reserves 
still unprotected, no effort has bem nude fiw the welfare of the 
Unclasscd forests ; but the day cannot be very far distant 
when, as already foreshadowed by the action of the owners of 
private forest!, all those to whom the utilization of forest pro- 
duce is of importance will, from motive* of self interest, unite 
in its protection. 

The protection of the forests from cattle is a nutter of leu lro.ni ion 
difficulty though hardly of leu importance. .Vs a rule the lw J*" 
residents in forest districts have been libeially provided with “ 
ixulurugc in state forests in some cases to sorb an extent as to 
make the production of timber a matter of secondary impor- 
tance. Much of the trouble caused by cattle trespass may lie 
traced not to the agricultural but to the pastoral classes, who 
find their operations restricted by the increase of cultivation 
and by the forest conservancy that naturally follows such 
increase. It is of course admitted that grazing is inimical, and 
browsing fatal, to forest regeneration ; that one and the same 
area cannot at the same time provide unrestricted grazing and 
a normal out turn in timber. If therefore the forest is managed 
for the benefit of the people, it is necessary to decide whether 
they require grazing or timber, or if both, then in what propor- 
tions. As a rule such questions are settled by the alternate 
and periodical opening and closure to cattle of fixed area* ; 
otherwise separate tracts must be permanently allotted for the 
supply of timber and of pasture. In this regard the vital 
necessity of detailed definitions in the settlement record is 
indicated, for generosity in forest grants that extends beyond 
the capabilities of the forests readily defeats its own object by 
imposing on the forest capital a tax which should be levied 
only from its annual yield. The regulation of grazing has, 
more even than fire conseTTancy, an influence in preventing 
the denudation of hill slopes and catchment basins. It is 
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probable, however, that the burden necessarily imposed on state 
forests in the matter of grazing will hereafter rather diminish 
than increase, for forest grazing is ill adapted to the mainten- 
ance of valuable cattle or to the improvement or purity of any 
special breed. It may therefore be that in course of time the 
demand for pasturage will be converted into a demand for 
fodder, not only to the benefit of the cattle, but with a resulting 
increase of out turn in both grass and timber from the forest. 
The area closed to grazing amounted in 1901 to 35,000 square' 
miles, of which nearly 15,000 square miles were in Burma, where 
cattle are few and vast tracts of waste land are still available 
outside Reserves. The area dosed to browsers, principally 
goats, amounted to 33.000 square miles, situated chiefly in 
Madras and the Central Provinces. The value of (uuturage 
granted free or at reduced rates during the year is estimated 
at Rs. 1 1,00,000. It should be noted that in times of famine 
the ordinary restrictions on grazing arc often relaxed. 

By far the largest portion of the I>coduous forests in India 
was, when taken over by the Koran department, in a ruined 
condition, for not only had the sound mature timber of the 
more valuable kinds been extracted, but the younger growth 
had been so maltreated by axe and fire as to lie unfit to provide 
a reliable crop in the future. In these circumstances the 
removal of existing stock as speedily as might be consistent 
with the prevention of soil deterioration was the task set before 
the forester, who was, moreover, responsible that his efforts 
should re'ult in the reproduction of a healthy growth : these 
conditions explain the prescription of im|irovcment fellings *0 
frequent in the earlier working plans. These operations varied 
necessarily in intensity and method with the circumstances of 
each individual case, but always had the object of increasing 
the productive power of the soil by adequate protection, while 
replacing the injured and useless stock with a healthy growth. 
The labours of the forester were, however, far from complete 
when this preliminary treatment had been successfully carried 
out It was. it is true, subsequently easy to regulate the out- 
turn by limiting future selection fellings by quantity, by area, 
or by both ; but of the numerous species composing the forest 
only a few are valuable, and in order to derirc a full yield from 
these, while stimulating their production at the expense of the 
less valuable trees, the most careful treatment is constantly 
necessary. This is the case not only in the ruined forests which 
have passed through a preliminary treatment, but also in those 
where adverse influences have not sufficed to injure the growing 
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stock to any serious extent- The difficulty hen- indicated is 
further emphasized by the fact that the exercise of local rights 
and grants of free produce frequently cause an almost total 
absence of demand in the neighbourhood for timber of the 
inferior kinds, so that the removal of such trees becomes a 
source of expenditure instead of profit. Nor do these 
drawbacks cease when the forest has been brought into that 
condition where the most desirable species are well repre- 
sented in number and quality, for the pressure of the numeri- 
cally stronger, and probably quicker-growing, inferior species 
still continues to be felt and to require the interference of the 
foreater. The natural regeneration of the valuable teak forest* 
in some parts of India is for these reasons a difficult matter to 
promote, in spite of the experience that the study of years has 
brought. Even Its is known of the production of padiuk and 
iron wood ; in fact, in most cases where the specks in demand 
are scattered throughout a mixed forest of which they form but 
a small proportion, though much Ins been learned more yet 
remains to be ascertained. .Vs a general rule, in such circum- 
stances, the principal fdlings may he preceded, accompanied, 
or supplemented by other operations, having in view both the 
girdling and removal of inferior trees and the diminution of the 
under -growth, in order, by the admission of light, to permit of 
the germination and continuance of seedling* of the more 
important species. Although the coat of these operations, and 
the necessity for carrying them on under the strictest super- 
vision, limit their extension, they have in many instances l>een 
successfully accomplished. In the ski forests this has been the 
ca*c in a moat marked manner, due possibly not only to the 
fact that this tree forms a larger percentage of the total forest 
stock than the teak, but also that it responds more readily to 
the advantages of protection than the other species with which 
it is associated. In the Alpine forest* such aid to natural 
reproduction is not usually required, a* this follows as a general 
rule with certainty on adequate conservancy and judicious treat- 
ment of the canopy. But though it is necessary to rely almost 
entirely on natural reproduction in order to maintain the 
forest stock, occasions arise when "Nature can be assisted, not 
only in the preparation of a suitable sced-bcd. but also in 
conveying seed to the desired locality. The broadcast sowings 
on barren hill slopes in Bombay, the dibbling of teak and 
cutch seed in Burma in areas where flowering bamboos have 
been cleared by fire, are instances in point. 

Of natural reproduction by means of coppice growth there are 
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many excellent examples to be found in India, chiefly in those 
districts where the demand for small timber and fuel is intense, 
but also on areas where the local conditions are unfavourable 
to the growth of large trees. In such forests it is usual to 
retain a certain number of seed-bearers of the more important 
species, so that natural seedlings may aid in the regeneration 
of the forest. The financial return under this system of manage 
ment is often very high. 

Calm al The operations undertaken for the good of the growing stock, 

tion" ' n addition to felling and girdling, are chiefly confined to 
climber cutting and thinning or weeding. The latter serves 
to remove such stems as may be interfering with the more 
valuable immature trees and. as this requires constant profes- 
sional supervision, can be carried out only over limited areas. 
The cutting of climbers and killing of epiphytes may. on the 
other hand, be mechanically performed by members of the pro 
tective staff, and in consequence large areas are yearly treated 
for the destruction of these pests. Thinnings and weeding* in 
natural forests are not generally carried out as a separate work ; 
they progress side by side with other cultural operations and 
ore included in their cost. 

Artificial Artificial plantations in the forests of India extend over 

rcrnsiuc I01>000 acrcv One-half of this area is situated in Ilurma and 
onc-thinl in Madras, the remainder being distnbuled in com- 
paratively small patches throughout the other Provinces. Teak, 
stsitl, catechu, casuarina, cucalyi*us. rubber, and deodar are 
the principal spreics cultivated. The oldest teak plantation is 
that at Nilambrtr in the Malabar I >•. strict of the Madras Presi 
dcncy. Started in 184J. it has already repaid its onginal cost 
and is expected to yield a large income in the future. The 
plantations in Burma consist chiefly of those described as 
' taungya,’ where the practice of shifting cultivation is permitted 
provided that teak is sown with the field crop. This system 
was adapted to the customs of the country, and a large area has 
thus been stocked with this valuable species. Theadvixability 
of supplementing the supply of rubber from natural forests by- 
creating plantations has not been lost sight of. For the past 
thirty years there has been an important rubber plantation in 
Assam, while from experience gained there and in smaller 
experimental gardens elsewhere it has been decided to extend 
systematically rubber planting in Burma on a Urge scale. 
The expenditure on plantations in 1901 amounted to 
Rs. 1,30,000. Although the areas under artificial reproduction 
can represent only an insignificant proportion of the vast 
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forest, of India, yet in cases -here it tnay be requisite to 
restock speedily denuded tracts, to provide for pressing require- 
ments in some special forest product, to utilize waste lands, or 
to extend the area under some valuable species, these opera 
tions are often necessary and, at the same time, remunerative. 

The out-turn from the forests of India is for the sake of Yield 
convenience generally clarified under Timber, including fuel ; 
Bamboo, ; and Minor Produce, including grass and grating, 
besides all those numerous products found or manufactured in 
a forest. Of the timbers the most important are teak, deodar, 
sal, sissu, ebony and rosewood, blackwood, cutch. sandal, 
habOl, red sanders, ironwood. and padauk. There are hun- 
dreds of other specie* poss^sing admirable technical qualities ; 
but few of these have any value save for local convumption. 
being as yet unrecognized by trade, or not occurring in sufficient 
quantities to secure for them a permanent footing in industries 
that could utilize them. The total out turn of timber and fuel 
from state forests amounted in 1901 to *51,000.000 cubic 
feet ; the average out turn per square mile varies considerably 
in the different Provinces, being dependent on the intensity 
of working and the density of the population. Over 5,500.000 
cubic feet of teak, valued at Ra 87.00,000, were exported 
•luring the year to foreign countries whither sandal, ebony, 
and other ornamental woods were also sent to the value of 
Rs. 10,70,000. The yield of bamboos numbered 185,000,000; of 
these about one third were supplied by Burma— Bengal, Assam, 
and the Central Provinces coming not on the list. The yield of 
minor produce from state forests «»s valued in 1901 at nearly 
50 lakhs of rupees, the chief items being grazing and grass, caout- 
chouc, lac and dyes, cutch and gambser, cardamoms, myrabolamx 
and other tanning material. ‘Hie minor forest produce exported 
from India during the same period represented a value of 175 
lakhs, derived probably to the extent of twoJhirds or more from 
forests not under »UUr management. . 

Inquiries iavtituted into the economic possibilities of Indian 
forests arc gradually bringing to notice the value of new 
products and directing attention to others heretofore only 
locally utilized ; while the efforts made towards the improve- 
ment and protection of # the forests arc resulting in a larger 
out-turn of those products for which there is already an assured 
market. The importance of the Indian forests from an 
economical point of view must primarily depend on the demand 
for their yield in India. Thus, increased prosperity among the 
rural population, or the establishment of new industries, is 
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always accompanied by an increase in forest revenue ; and it 
is only when the forest yield is in excess of local require- 
ments or, for special reasons, commands abroad a higher price 
than is justified by its local importance, that the unutilised 
balance is made available for export. For these reasons the 
valuable timbers of the red padauk and teak are now only 
sparingly used by the inhabitants of tbe country, while various 
articles of minor forest produce, such as lac, silk, wax, tanning 
materials, catechu, wood. o«l and varnishes, and resin, which 
are produced in excess of the local demand, form important 
items in the trade returns with foreign countries. With regard 
to these by-products of the forest it appears probable that the 
full yield is seldom used to advantage save in areas under 
carefully regulated management Where the population is 
dense and utilization of the forest unrestricted a sustained 
yield become* impossible. Where, on the other hand, the 
population it scanty compared with the extent of the forest, 
the inhabitants are unable to reap fully the scattered crop 
which lies at their disposal. It thus becomes evident that both 
the economic value and the yield of Indian forests must at 
first increase with the increase of population, while ultimately 
the restriction of the forest area consequent on the spread of 
cultivation must be counterbalanced by cvcr-increasing fore- 
thought in the management of those areas which are perma- 
nently set aside by the sate or by private owners for the 
supply of forest produce. In iha way alone can the economic 
value of the Indian forests be maintained, first with the object 
of satisfying the growing needs of the people, and thereafter 
with a view to the commercial advantages which must result 
from regulated protection and exploitation. 

> J ,lh S 5 ' The m " hod * espfoitation arc ruled by the requirements 
of ‘he different Provinces, and a broad classification under the 
heads of removal by Government agency, by purchasers, and 
by right holders, is generally found to give sufficient detail 
combined with desirable simplicity. The regulation of the 
out turn by means of working plans has already been described, 
and those forests as >et not specially provided for by these 
schemes arc controlled by means of annual plans of operations, 
which, among other details, fix the method of exploitation. 
But this regular system is only of awnparatircly recent intro- 
duction. In former rimes, in the absence of departmental 
organization, the forests were opened to private traders who 
neither attended to the future welfare ./the forests nor afforded 
to the state an adequate return for the produce extracted. In 
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the hill forests of the Punjab, in Burma, and in parts of the 
Central and United Provinces the ill effects of this system may 
still be traced. Government agency in exploitation is at pre- 
sent chiefly confined to controlling the removal of produce by 
contractors from the forests to the place of sale ; but, though 
to a less degree than formerly, it is still sometimes necessary 
that the Forest department should set an example in inaugu- 
rating some new industry, should undertake the construction 
and working of tramways and timbeT slides, or arrange for the 
direct supply of timber or fuel. Removals by Government 
agency in 1901 comprised to per cent. «if the total extractions 
of timber and fuel, 1 per cent, of the out-turn in bamboos, and 
44 I** cent, of that of minor produce. 

The removal of timber by purchaser is also regulated in 
various ways adapted to the customs >4 the country. In the 
case of large purchasers (such a» the H<*nliay- Burma Trading 
Corporation in Burma) whose trade is dependent cm the supply 
of mature timber, pcrmi*u«m to fell and remove trees of the 
more valuable kinds is granted under the cimditium of a con- 
tract that provides for the |>ayment of royalty at fixed revenue 
stations ; in the case of smaller purchasers of the Was important 
kinds of timber, felling and removal it allowed under the 
authority of a pass or licence, the cost of the produce being 
generally paid in |«rt at the time of its issue. Both these 
systems, though not affording an ideal degree of protection, are 
•uited to the requirements of the trade and to the amount of 
supervision available, and special care is taken in checking the 
removal of the more valuable timber. As regards the collec- 
tion of minor forest produce, a similar xyttem of panel is 
adopted, or the productive areas arc leased, or personal 
collecting licences arc issued for a fixed peritd. The collection 
of grazing dues is often made through the agency of the I jnd 
Revenue department, sometimes a ho by the Forest officer. 

The measure of control exercised over the enjoyment of 
free grants by right -holders depends almost entirely on the 
demands upon the forest. In some Provinces those so privileged 
have up to the present seldom exercised their full rights in 
Reserves, having ample provision for their needs in the ad- 
joining Unclassed areas ; in others the greatest care is necessary 
to prevent excessive removals of timber from a forest used 
perhaps to the full extent of its yield. Between these two 
extreme cases the necessity of restrictive rules is determined 
in the one case registers and permits are not called for, in the 
other, care b required in their upkeep or issue. It is, however. 
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ir. i possible to give briefly any but the faintest outline of the 
schemes for regulating the exploitation of timber and produce 
throughout India, for they differ in each Province and are 
controlled by a multiplicity of rules adapted to die customs of 
the inhabitants 

The direct value of forests to the state may be gauged by 
the financial results of their working. In 1901 the gross revenue 
collected through the agency of the department amounted to Rs. 
1,97.70.000, and the value of grants to right-holders and others 
was estimated at Rs. 33.10,000. More than 40 per cent of the 
total revenue is derived from Burma, while next in importance 
in this respect come the forests of Bombay and Madras. The 
sale of timber and fuel produced Rs. 1,47,00,000, minor 
produce Rv 19,00,000, and receipts from grazing Rs. I 3 , 00 . 000 . 
The steady improvement in forest revenue is worthy of note : 
between 1864 and 1867 it averaged Rs. 36.t9.000; by 1887 
the quinquennial average had risen to Rs. 1.10.59,000, and 
by 1897 to Rs. 1,74,50,000. Ihjnng the same periods the 
expenditure had increased from Rs. 13.99,000 to Rs. 71.41,000 
and Rs. 96,57,000 respectively, while in 1901 it amounted to 
Rs. 1,11,60,000. The proportion of expenditure to grow 
revenue is now about 57 per cent. ; and of this nearly s6 per 
cent, is spent on administration. 28 per cent, on working, 
iwotection. and improvement, while the remainder r.|>rc*ent* 
capital expenditure upon the constitution of new Reserves by 
settlement and upon their demarcation and survey. 

The net revenue of the Indian forest* lias between 1865 and 
1901 risen from Rs. 14,00.000 to Rs. 86,00,000 ; and the yield 
of the state forests will, as the result of protection and improve 
ment, he more than sufficient to meet increased demand* on 
their produce hereafter. 

In comparing the Government receipts from Indian forests 
with the gross out-turn and the total exjiorts. it has to be 
remembered that timber and other |*oducc from state forest* 
is given free (or at reduced rates) in large quantities to the 
people resident in the vicinity. In 1901 the value of these 
grants amounted, at a very low estimate, to about 16 per cent, 
of the gross revenue collect..! in the state forests, while the 
enormous quantities of timber and produce removed free of 
royalty from Unclassed forest Lind have further to be taken 
into consideration. It has also to be borne in mind that there arc 
in India immense forest areas outside the direct control of the 
British Government, being the projafl) U Native States or of 
private individuals. The statistics regarding these forests are 
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difficult to obtain, as in many cases the areas are unsurveyed 
ix their administration is not separately controlled, Imt the 
following details are of interest. 

Taking first the most important Native States, where a more Native 
or less complete system of fixes! management has been intro- 
dured, the following may be mentioned : — loreii*. 

HydcrAhld possesses an area of about 5.000 square miles of 
State forests, which produced in 1900 a revenue of about Rs. 
1.80,000, against an expenditure of one-half that amount. 

These results will probably be much improved when the 
forests arc demarcated and settled ; at promt there is much 
to be done in these directions. 

Mysore possesses about *,000 square miUs of Reserves, 
with a gross revenue in 1900 of about ijJ lakhs and a net 
revenue of nearly 9 lakhs- Nearly three fourths of the revenue 
is derived from the sale of sandal wood. Firu-proteclion cx- 
teitds over 1,500 u|uare mi Vs. 

Kashmir has 1 , 180 square miles of settled Sutc forests 
where fire-protection is well established. The revenue in 1901 
amounted to Rv 8,80,000, with an expenditure of Rv 5.80.000. 

Jodhpur, on a forest area of 543 *quarc miles, collected in 
1901 a revenue of about Rs. 10^00 and expended nearly the 
same amount. 

Travancore has 1,800 square miles of Reserve*, nearly all 
being fire protected. The resemie in 1901 was about lakhs 
and the expenditure a little in excess of * lakhs. 

Besides these Slates there arc others of less importance that 
possess Urge forest areas amounting on a very rough estimate 
to almut i 1.000 square miles; while the forests owned by 
private individuals in the British Provinces are supposed to 
extend to at least 77,000 square miles. Not that the whole of 
the>* areas arc covered with tree growth. Some contain merely 
scrub jungle on hill slopes ; in other* the principal yield is 
grass or some other minor product. But there are also tracts 
carrying valuable timber ; and as there is, ordinarily sjieaking, 
no state interference with private forests, and no special law 
for their protection, it dcjwnds on the owners whether they are 
treated rationally, with a knowledge of their influence on the 
welfare of the people and the future income from the estate, <*r 
regarded merely as a source of immediate wealth to the indi 
vidual possessor. The Utter case is gradually becoming more 
rare ; the example set by the Government of India, in regu- 
Uting the management of state forests, and the results of that 
management in increasing the prosperity of the country and its 
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revenues, arc too manifest to be overlooked The advantages 
of forest conservancy are accordingly no* being recognized not 
only by the more enlightened Indian princes but by private 
proprietors throughout the country. 

Foret The foregoing paragraphs present a brief account of the 
X2-* creation and management of the sate forests of India, but 
general afford no insight into the conditions that have in the past 
economic re gulatcd progress in tbeae respects. In the creation of state 
forests the forester, first a* an explorer and then as a pioneer, 
finds his sphere of action in advance of the wav* of civilization 
caused by increased prosperity in the more settled lands. In 
his preparations for the requirements of the future he comes 
in contact with forest tribes who, whether timid or ferocious, 
simple or cunning, all possess the common characienstic of view- 
ing with intense jealousy any interference with the habits and 
customs of their primitive life. To them, though perhaps they 
only dimly realize it, the advance of civilization must mean 
cither extinction or abaorption into a population possessing a 
stronger vitality. The policy of the Government of India is to 
permit no sudden impoution of restrictions that may alter the 
accustomed mode of life of these tnbes. but rsthcr to win 
confidence by kindness, and thus gradually to create self- 
supporting communities, .* knowledge the state as arbitrator 
of those questions hitherto decided by might rather than by 
justice. It is on the manner of giving effect to this policy that 
the success of the inauguration of forest conservancy often 
depends ; for here, even more than in the comparatively civi- 
lized parts of the Empire, the work of the Forest department 
can only commence with the acquiescence of the inhabitants, 
and only progress with their assistance. 

With very few exceptions all forest tribes depend to a certain 
extent on agriculture to supplement their food supply, even 
though hunting, fishing, and the collection of forest products 
may form the most im|«ortant part of their occupation. Most 
of them are nomadic of necessity ; they move in quest of gam. 
and practise shifting cultivation at their temporary hcad-quar 
ters ; all are armed with the best weapons they can manufac- 
ture or procure ; and as a rule tattooing in red or blue, or other 
methods of permanently impressing the tribal marks on the 
skin, are largely resorted to. It is evident that, with the restric- 
tion of the large areas over which these tribes are wont to roam, 
and the resulting diminution in the supply of food that ihe 
forests can afford, the formation of village communities possess- 
ing permanent cultivation must gradually ensue ; and though in 
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the first instance such villages are self supporting even to the 
smallest detail of domestic requirements yet in time many 
savage customs and arts no longer necessary' ' n * settled life 
will entirely disappear. 

Probably the most primitive of all forest tribes are the Jara- T 
was of the Andaman Islands. They arc true forest folk, who " 
never leave the deep shade of the evergreen forest and subsist 
solely on the vegetation and animal life around them. Totally 
ignorant of agriculture, they have only recently made acquaint- 
ance with the value of metals and are now ready to take life, or 
to risk their own, in order to acquire an iron implement which 
shall make its possessor superior to his fellows. With them it 
has hitherto been impossible to ojien up friendly relations, and 
the armed escort that must accompany the workers in their 
forests is not always successful m proto ting men and elephant* 
from their arrowv 

Numerous tribes, such as the Chins ami NAgAs, still exist in 
the wild hill forests of Ilumu and Assam, who though warriors 
and hunters yet have permanent village*, more useful as tribal 
strongholds than as centres of agriculture- It i* l»ut a few 
years since entry into their territory meant death or slavery, 
and still more recently then wcll-otgamicd raids were a terror 
to the surrounding country. T«xU) they arc gradually re- 
nouncing their savage life; for a knowledge of the power to 
punish followed by confidence, first in the individual and then in 
the Government, works wonders even in a single generation. 

More directly under these restraining influences arc the 
Rachitis and Karens of Burma. The former possess no written 
language, they arc worshippers of demons with whom imagina- 
tion thickly | (copies the forests, hospitable but revengeful and 
unforgiving, and delighting in the most persistent blood feud*; 
the latter arc more advanced, reserved, and suspicious, yet 
mixing with the people around them and tending largely to 
Christianity in the place of a lost religion. Both practise 
shifting cultivation ; both are hunters who also hold human 
life of small account. 

Other tribes, less in number and of smaller importance either 
politically or to the Forest officer, are found surviving in almost 
every Province in India. Under a less gentle rule they would 
long ago have disappeared ; at the present time their protection 
and maintenance is often a first charge on the forest estate of 
the Empire, and in many localities the extension of forests and 
their management must continue to depend to some extent 
on the treatment and requirements of these jungle dwellers. 
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In I he successful management of the forests one of the most 
important details is the method by which the produce can be 
extracted and conveyed to a profitable market. However ex- 
cellent the main system of communications may be, there yet 
remains the problem of bringing timber or other material from 
the forest to the read, railway, or river that leads to the place of 
utilization. In very few cases can the use of costly appliances 
be justified in the extraction of a widely scattered crop, and 
hence the large employment of bullocks, buffaloes, and ele- 
phants in forest operations, not only in wheeled traffic but also 
by the more interesting method of carrying or dragging. In 
some parts of India the extraction of produce is almost entirely 
dependent on the aid of bullocks and buffaloes, and long files 
of these animals, under the control of wild Banjirfs or Mu- 
hammadans, may be met on forest paths laden with bamboos 
or scantlings ; in others tattle are yoked to larger timber and 
drag it by sheer strength to the desired locality. Farther cast 
the employment of elephants in tfie working of large timber 
is almost universal. Here heavy log* of from » to 6 tons arc 
dragged to those creeks where good floods may Ik expected in 
the monsoon months, and arc thence attended in their passage 
to the main river by elephants, who push the stranded timber 
into the stream, or, at the peril of their lives, relieve a 'jam' 
in some dangerous turn. The work of thcae sagacious animals 
doc* not, however, end in the forest ; far on the arrival, perhaps 
after many month* of adventure, of the timlier rafts at the sale 
dcpdC the elephant is again ready to drag the log* from the 
water, and is responsible for the methodical arrangement of the 
various lots, for piling the heavy timber of the reserve stock, and 
for the accurate stacking of the sawn scantlings. It is not sur- 
feiting that the value of these intelligent and willing animals 
should have increased with the extension of forest operations. 
Their pnee has in (act more than doubled during the past few 
years ; and the protection of the wild herds against the hunter, 
and the introduction of * kheddas,’ have become necessary if 
the supply of these valuable workers is to be maintained. With- 
out elephants it would, under present circumstances, be impos- 
sible to meet the demand for teak timber throughout the world. 
Later on they too will disappear, for the conditions of forestry 
in India are undergoing the most rapid changes, and when man 
interferes to assign the limits of the forest and regulate its 
growth he interferes also with the freedom so essential to the 
existence of its former inhabitants. 
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APPENDIX 

Since the closing of the Royal Indian Engineering College, 
Cooper’s Hill, at the end of the session in 1906, probationers 
for the Indian Forest Service are appointed by the Secretary of 
State upon the results of a competitive examination conducted 
by the Civil Service Commissioners. The period of probation 
extends over three years, two of which are spent at Oxford and 
the third on the Continent. Those who pus through the course 
satisfactorily receive the diploma of forestry from the University 
of Oxford, and it is expected of them that they should also 
obtain a degree in the Honour School of Natural Science. 
They are then appointed Assistant Conservators in the Indian 
Forest department. 
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CHAPTER III 



MINES AND MINERALS 

Tie THE future which stands out nun! prominent!)' in a survey 

the mineral industries of India is the feet that practically 
nothing has been done to develop those minerals which arc 
■*«®f essential to modem metallurgical and chemical industries, 
miDcnb. wh ' 1 * mo ** “nking progress has been made during recent 
years in opening out deposits from which products are obtained 
suitable for export, or for consumption in the country by what 
may conveniently be called direct processes. 

Drcbn* of' In this respect India at today stands in contrast to the 
a ^ w “‘ . India o i a century ago. The European chemist, armed with 
toSSSSL C >**P *uppfc* of sulphuric acid and alkali, and aided by low 
sea freights and increased facilities for internal distribution by 
the spreading network of railways, h*» been enabled to sump 
out, in all but remote localities, the once flourishing native 
manufactures of alum, the various alkaline compounds, blue 
vitriol, copperas, copper, lead, steel and iron, and seriously to 
curtail the r«|iort trade in nitre and boras. The high quality 
nf the native-made iron, the early anticipation of the processes 
now employed in Europe for the manufacture of thgh-class 
sleek and the artistic products in copper and brass gave the 
country a prominent position m the ancient metallurgical world, 
while as a chief source of nitre India held a position of peculiar 
political importance until, lest than forty years ago, the chemi- 
cal manufacturer of Europe found, among his by products, 
cheaper and more effective compounds for the manufacture of 
explosives. 

laucut In " ith the spread of railways, the development of manufac- 
miMiai lures connected with jute, cotton, and paper, and the gradually 
import*. cxtcn( jing uv - of electricity, the demand for metallurgical and 
chemical products in India has steadily grown. Before long 
the stage must be reached at which the variety and quantity of 
products required, but now imported, will satisfy the condi- 
tions necessary for the local production of those which can 
be economically manufactured only for the supply of groups of 
industries. 
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During ihe three years 1901 - 3.180 annual value of the Value of 
imports into India of minerals and products directly obtained 
from minerals averaged £ 10 . 158 , 251 ; and this is cxclu- Bft d 
sivc of glassware, earthenware, porcelain, hardware, cutlery, m “ fral . 
machinery, millwork, and railway plant, of which the value is, uc " 
of course, very much greater than that of the materials from 
which they are manufactured- The value of these articles 
would add almost £ 8 . 000,000 sterling to the sums detailed in 
the following table, which shows the values declared for im- 
ported simple minerals and direct mineral products, nearly all 
of which are represented among the known resources of 
India 
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The chief items among imported mineral products arc the The chief 
metals, which, during the three years mentioned, had an average 
value of £ 5 , 500,000 sterling, without counting the value pfodarf. 
of the metals used in imported machinery, railway plant, 
and hardware. Iron and steel together constitute 37 per cent, 
and copper 10-7 per cent, of the total, while the other valuable 
articles are mineral oil 24-2 per cent., precious stones and 
pearls 8- 2 per cent, and salt 4-4 per cent 

In the table on the next page an attempt is made, by adding 
together the so-called values of the minerals for which returns iwodncul. 
voi.. III. K 
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are obtainable, to estimate the progress in the mining industry 
of India during the past six years. These vahui arc not in any 
sense comparable with those for the same minerals imjxwted 
from other countries ; they are in reality the frias obtainable, 
either at the pit-mouth in the case of coal and minerals 
consumed in the country, or at the sea-coast in the case of 
minerals exported. In the case of manganese ore, for instance, 
the value returned as nearly £■ a ton at the Indian seaboard 
is about half that ultimately paid for the mineral by the steel* 
manufacturer. 

From this table it will be s«*n that there has been a steady, 
uninterrupted progress in production, from an estimated value 
of £3,455.565 ' n l8 9 8 to £4,988,517 in 1903— an increase of 
44 ‘6 per cent, in (l»e years. To this increase almost every 
mineral has contributed. 







• ItMimMwl v.lur. 



' UiJlicj- The products may conveniently be described in the order to 
vs'u.aMe adopted in the official Manual of Economic ecology, which 
minerals II contain a summary and complete list of the papers and 
ports hitherto published. 

In this system of classification the minerals arc grouped as 
follows 

I. Carton and til compounds, including coal, petroleum, amber, 
and graphite. 
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II. Metalliferous udmeralt, including the ore* of gold, silver, 
lin, copper, r.nc, lead, antimony, iron, manganese, 
chromium, nickel, cobalt, tungsten, titanium, and alu 
minium. 

III. Materials for sonslrusfton, including building and 
ornamental stone, slate, lime, cement, brick-clay, and 
sand. 

IV. Minerals used in various industries, such as abrasive 
materials, mineral pigments, refractory materials and 
materials used for pottery, for other indigenous in- 
dustrial arts, for agriculture, and for the chemical 
industries. 

V. Gemstones. 

Coal, which takes the first place in our system of classifica- Coal, 
lion, is at the same time, to the country >s a whole, the most 
valuable mineral product I icing worked. Its actual value, as 
estimated by the low price which is accepted for it in sales at 
the pit-mouth, comet nest to that of gold ; it is by far the 
largest supporter of labour, and 94 per cent, of the material 
raised is consumed in developing the domestic industries of 
the country. 

During the past twenty years the production of Indian coal 
haa risen from 1,397.818 tons in 1884 to 7.43*>j86 tons in 
1903, and the consumption by the growing manufacturing in- 
dustries has progressed in a similar degree. 

The railways have been the chief consumers of Indian coal, Coaavap. 
and their rapid extension has naturally introduced it to new «* 
markets, supplying the requirements of the Urge ports and the JSltJu* 
rapidly growing manufacturing industries near the large cities. 

In 1884 only 68-9 per cent, of the coil consumed on Indian 
railways was of domestic origin; tail this |*oponion ha* 
gradually risen until in 1903, out of a,s» 1.585 ton* of cool 
consumed by the railways, 99 * per cent, was obtained from 
Indian collieries. 

The total imports of foreign coal have decreased, hut in a Imiwru 
smaller proportion, from 848,367 tons in 1894 to 191,729 ton* f "* 1 «*■ 
in 1903, while markets have been found for Indian coal at the ccat 01 
Indian Ocean ports, and exports have gradually risen from the 
beginning of the trade in 1886 to 441,948 ions in 1903. It is 
evident from the comparatively small amount of both imports 
and exports that the great development ihc production of 
Indian cool has been made possible by increased consumption 
in domestic industries. The total local consumption is now 
about 94 per cent, of the production, and 30 per cent, of the nfcET 
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average annual consumption of nearly 6,000.000 tons of coal 
during the past five years has been taken by the railways. 
Although the coal consumption on the railways has been 
gradually rising, the production and total consumption in the 
country have increased at a greater rate ; and it is evident, 
therefore, that other coal-consuming industrial enterprises have 
developed quite as rapidly as the railways. 

Sourer* of Of the total output of Indian coal during the past twenty 
the coal. yearli about 95 per cent, was raised from the Gondwlna 
coal fields of the Peninsula, the remainder being obtained 
from seams of Tertiary age in Burma, Assam, the Punjab, 
and BaluchisUn. 

Tk, Goo.!- The following table shows the output from the Gondwlna 
coal fields during the past five years 
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The Ben The most valuable of tbc coal fields in Bengal arc patches 
JPy® 00 '' of Gondwlna strata, faulted into the Archaean schists and 
gneisses, and arranged as a band roughly east to west along 
the valley of the Dlmuda river. 

The The easternmost of these fields, known as the Rlnlganj field, 

^ pri being the nearest to Calcutta, and consequently the earliest to be 
connected by railway with the chief market for coal, was the first 
to be opened up, and is still the chief producer, having yielded 
4t-a per cent, of the total coal-production in 1903. Coal was 
worked in this field more than a century ago, but its output 
merely supplied local require menu until the East Indian Rail- 
way entered the field in 1854. 
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'ITie (iondwJna system i> represented in the RJnlganj field 
by Ixxls ranging from the TAkhcr -<nci to the I’Jnchets 
(cf. Vcl I, chap, ii), the strata being so disposed, with a 
general southerly dip, that the oldest rocks arc found testing 
on the Archaean gneisses on the northern boundary of the 
field, while the younger series follow m order as bands, with 
outcrops trending roughly east and west, until in the south the 
I’Anchets are found as irregularly shaped outliers. The coal is 
confined to the DAmuda series, which in this field is divided 
into— 

j. R&niganj stage . . . about 5.000 feet. 

a. Iron stone shales . . alout 1,400 feet. 

I. BarAkar stage . . r.ooo feet. 

Coal-seams occur in the HarSkar and KAntganj stages, and in 
this field about 69 per cent, of the total output is obtained 
from the younger or RJnlganj Mam*. The formation lying 
between is worked for it* day iron *t«me nodule*, which are 
used in the blast furnaces at the lUrJk.tr iron-work*. 

Coal from the older KarJkar team, differ, front that raised 
from the RAniganj stage in containing a smaller percentage of 
mointure and volatile hydrocarbons, with a Urges proportion 
of fixed carbon. The distinction » specialty constant in re- 
gard to the included moisture, llartikar coals yield very nearly 
1 per cenL of moisture, while the average amount in a series 
of assay* of samples from the lower seams of the RJnlganj 
stage is 3-81, and from the upper scams of the stage 6-86 
|ier cent. 

Next to RAnlganj in importance, and gradually approaching 
it in output, comes the Jhcrril field, which is about 17 miles 
long and 94 wide, including only the RJnlganj iron-stone 
shale an«l BarAkar stages of the I Uimidi series, srith the base- 
ment beds of TAlchers. Workable coal occurs in the RJnlganj 
stage; but operations hare hitherto been confined to the 
BirJkars, in which there are eighteen well-defined and mostly 
valuable seams, varying from 5 to 30 feet in thickness. As m the 
RAntganj field, a Urge amount of damage has been done to the 
coal in this field by dikes and sheets of a peculiar igneous rock, 
which in composition agrees more with the peridotite family 
than with any other. The quantity of coil avaiUble is, how- 
ever, so manifestly in excess of the present, and immediately 
probable, demands that the question of considering a |H>ssibk- 
exhaustion of supplies may be postponed indefinitely. Ten 
years ago the Jhcrrii field was not worked; but in 1S94, 
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following its connexion by * branch line with the East Indian 
Railway system, the output was 14,818 tons, and from this 
beginning the production rapidly increased, until in 1903 the 
output of Jhenia (2,493.7*9 tons) represented one-third of the 
total coal-production of India. 

The coal-field of BokSro, covering 220 square miles, lies 
near the w at end of Jhcrrii. There are some very thick 
seams in the field, and the total available coal supply is esti- 
mated to amount to 1,500,000.000 ions. The smaller field of 
40 square mile*, situated in the kXmgarti i/aka of Hariri- 
b 3 gh District, includes representatives of the stages ranging 
from the TUchers to the Rlnlganj beds ; but the coal is much 
disturbed, and apparently not so pure as in the previously 
mentioned areas. 

At the head of the DArnuda valley the two KaranpurA fields 
lie at the base of the southern scarp of the Harinhlgh plateau. 
Of the two patches of Goodwins rocks which contain coal in 
this area, the southern cover* 72 square miles, while the 
northern field has an area of 47* square mile*. Some of the 
coal appear* to be of excellent quality, and the amount avail, 
able in both fields is estimated at 8,8s 5,000,000 ton*. 

A field which has recently been opened up lies near 
Daltongang the administrative hud quarter* of Palfltnnu Dis- 
trict. The connexion with ilie l ast Indian Railway system, 
made in 1901, opened this field for the market of the United 
Provinces and in that year w.wk commenced in earnest with 
an output of 3.881 Ions, the production rising to 33,557 tons 
in 1903. 

The small patch of Good wins rocks, covering only 11 
square miles, near the head quarters of the Gtndlh subdivision 
of Hariribdgti District, produces the best steam coal raised 
in India. In 1844 it was estimated that the remaining re- 
sources of the field would yield about 82,500,000 ton* of coal, 
and this is being taken out at the rate of 750,000 tons a year. 

In the area between the isolated M and 13 mass of Deccan 
trap on the east and the main expanse «f the same formation 
to the west, we have an exposure of Oondwlna rocks, which 
must have been preserved for some time by the Deccan trap 
cover, and haw thus been exposed to the weather comparatively 
recently. The chief exposures are thus the Upper Gondwflnax, 
which form the MahAdevw section of the S 3 tpur* range, <«n 
which the station of Pachmarhi is situated- Underneath these, 
however, the lower coal-bearing (iondwAnas are preserved, 
cropping out on the north side near MohpAni, in Karxingh* 
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pur District, and on the south in the Districts of Betfll 
and Chhindwira. To «hai distance this group of Gond- 
wdru rocks runs cast and west under the Deccan trap and 
the Karbadi alluvium is not known ; the exposure gives us 
a glimpse of the mineral wealth which is hidden by the great 
system of trap^ows. 

The Mohpini area was worked from 1861 to 1904 by the The Moh- 
Nerbudda Coal and Iron Company, and was then handed l “' l ‘ < * W ‘ 
over to the control of the Great Indian Peninsula Railway 
Company, by which meat of the coal hitherto produced has 
I teen consumed. A recent estimate gives the amount of work- 
able coal in this held as rather more than 8,000,000 tons. 

The great belt of Goodwin, rocks, -loch stretches north The 
west from the neighbourhood of Rljahmundry along the valley 
of the Godlvari and Ward hi rivers, passes under the Deccan Coodvisa 
tra|t-flows about 60 miles situth of Nlgpur. At Warorl, near "wks. 
its north western end in Chanda District, and at Stngareni 
to the south east in the Nulmh Dominions, portions of the 
enormous stores of coal in this great belt have been worked. 

The collieries near Warorl have been worked since 1871 by TL* 
the Government, but considerable difficuliK* liavw been met 
with, owing to the gnat influx of water in the mine*, and to the 
occurrence of underground fires anting from the spontaneous 
combustion to which the coal b liable. A large quantity of 
the coal in this ’field hat been completely destroyed by fire, 
and the amount which can be profitably extracted is now 
rapidly approaching exhaustion. Operations are in progress 
for the extension of the railway beyond Warur*. and for the 
development of the thick scams of coal known to exist to the 
south of Chlnda near the Wardhl nver. 

The Stngarcni coal field is an elongates! strip of Loner l‘he Sings- 
Gondwlna rocks near Vcllandu in the Nulm’s Dominions ,rnl '«“• 
haring an area of 19 square miles. The principal scam worked 
is al*out $ or 6 fed thick, and b estimated to contain over 
40,000,000 tom of coal, but thicker scams arc also being 
opened up gradually. Since the commencement of mining 
operations in thu coal field in 1886 the output has rapidly 
risen to more than 400,000 tom a year. 

The band of Gondwlna beds preserved in the valley of the Ttw MsM- 
Mahinadl and its tributaries covers nearly ax much ground as 
that in the Godlvari valley, and although the lower coal bearing van* 
beds are known at several places, the scams have not yet been 
worked. Those of Tilcher, Ram pur (lh river), Raigarh. and 
Korba are in Bengal, while farther north wot, <m entering the 
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area under the Central India Agency, we have the field* of 
Singrauli, Sohlgpur, and Umaril beyond the limits of the 
Mahlnadl basin. 

The only coal worked on the Mahlnadl group of Gondwlna 
exposures is that occurring near Umaril in the State of Rcwah, 
on the Katnl-Billspur branch of the Bengal Nlgpur Railway. 
Six good seams are known in this field, but only four are 
worked. The amount of workable coal proved by shafts and 
borings a estimated to be about *4,000,000 tons. The col 
leriea were opened up in i88a, and the output has gradually 
increased to 193.177 ton* in 1903. 

The only Gondwlna coal occurring in India outside the 
limits of the Peninsular area is that which has been prospected 
in the Darjeeling area and farther east in Bhutin and Assam. 
As the <| ondwlna rocks in these areas have been involved in 
the folding movements by which the Himllayan range was 
formed, the coalaeams have been crushed, and the physical 
characters of the coal itself have been impaired, while additional 
difficulty in working would be caused by the highly inclined and 
faulted character of the seams. 

The younger coah are nearly all of Cwttceous and Tertiary 
age. although some thin and poor scams of Upper Jurassic 
coal have been worked in Cutch. 

Coal of T ertiary age is found in Sind, Rlj|iutlna, Baluchistan, 
Along the foothills of the Himalayas, farther cast in Assam, in 
Burma, and in the Andaman and Nicobar Islands. The moat 
frequent occurrence is in association with Nummulitic lime- 
stones, though the richest deposits, namely those in north-east 
Assam, are younger, probably miocene, in age Of these 
extra-peninsular fields, the only formations producing coal arc 
of Tertiary age. The output for each of these for the tost five 
year* is shown in the fable on the next page. 

On the whole, the younger coals, which are being worked in 
extra peninsular areas, differ from the Gondwlna coal* in con 
taming a larger proportion of moisture and volatile hydro- 
carbons ; and though as variable in composition as they arc 
in thickness of scam, some coals are olitained, as for instance' 
in Assam, with a remarkably low percentage of ash and a high 
calorific value. The high proportion of moisture in some of 
these younger coils is, however, often a serious cause of 
deficiency in calorific value. 

Hie most promising among these is the group of occurrences 
in north cast Assam, one of which is now being worked by the 
Assam Railways and Trading Company, which commenced 
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operations at Mlkum (jj* 15' N. ; 95 0 45' F..) in 1881. The 
collieries are connected by a metre-gauge railway with lhbrugarh 
on the Brahmaputra river, which, being navigable In steamers 
forms both a market and a meant of transport for the coal. 
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The cowl bearing rocks to which the Makum field belongs 
stretch foe 40 miles to the northeast. and tan be traced for 
too miles to the south west, along the northern front of 
the PAtkai range. Near M.ArghenU, where the collieries are 
situated, the average thickness of the thickest scam now worked 
is about 50 feet, and in the Namdang section it increases to as 
much as 80 feet, and is persistent with little variation for a 
distance of 6 miles. 

An interesting feature in connexion with these coal-measures 
is the almost constant association with them of mineral oil and 
brine springs. 

It is only necessary to refer briefly 10 the chief among the Hums, 
remaining occurrences of Tertiary coal in the extra-peninsular 
areas. Besides that which has been worked with indifferent 
success in the Shwebo I >i strict of Burma, where the output 
reached 13,000 tons in 190a but is now rapidly declining, the 
thick coat-seams in the Lashio and Nammaw fields in the 
Northern Shan States arc receiving attention on account of 
their proximity to the Mandalay Lashio Railway. 

Possibly the most important of the coal departs in the west lulichi.- 
occur in Baluchistin, where, however, the disturbed ttalcof the ( 
rocks renders mining operations difficult, expensive, and often 
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dangerous. Besides the small mines no* open in the Sor 
range, south-east of Quetta, and in the Bolin Pass at Mach, 
collieries hare been worked since 1877 at Khost (30° ia* N. ; 
67* 40' E.) on the Sind-Pishln Railway. The two scams worked 
have an average thickness respectively of 16 and 57 inches, and 
since the commencement of mining operations in 1877 the 
output has gradually increased to 36,444 *««ns in 1903. 

The coal which has been most worked in the Punjab is 
that long known to exist in Jhelum District, on the Dandot 
plateau of the Salt Range. The only valuable seam varies in 
thickness from 18 to 39 inches, forming a basin under the 
Nummulitic limestone. The mines at Dandot and at Pidh, 
three miles to the north-east, have been worked for the North 
Western Railway since 1884. Recently the collieries have 
shown a decline in output, from a maximum of 8i,ji8 tons in 
1899 to 43,704 tons in 1903. and during the last two years they 
have been worked at a loss. 

Some minor works, not beyond the scale of ordinary pro 
* peeling operations, have been conducted on the deposits of 
Jurassic cod in Milnwili District. The deposits two miles 
north of KaUblgh are estimated to contain about 71,000 tons 
of coal, of which less than 1.000 tons a year arc being extracted. 
More promising deposits of Teniary coal occur in the Mai din 
range, twenty-four miles farther west, but no mining in this 
locality has as yet been attempted. 

A lignite of dark-brown colour, srilh included lum|i* of fossil 
resin, occurs in association with Nummulitic rocks at Pallna in 
the State of Bikaner. RijpuUna. In 1898 mining operations 
were started at a point where the seam was found to be io feet 
thick ; and a branch line, 10 miles long, to the Jodhpur- Bikaner 
Railway, has been constructed to assist the development of the 
colliery There has been a gradual increase in output since 
1900, the return for 1903 bang 21,764 tons. The physical 
characters of the natural fuel form a drawback to its use in 
locomotives ; but recent experiments arc said to show that 
satisfactory briquettes can be made, in which the proportion of 
moisture is reduced, and the fud rendered less susceptible to 
atmospheric action. 

More rapid progress has been nude during the |x»si few 
years in developing the petroleum resources of India l ban in 
the case of any other mineral product. In 1 894 the production 
amounted to 11.500,000 gallons of crude oil ; by 1903 it had 
risen to nearly 88,000,000 gallons. India, however, contributed 
only r -29 per cent of the worlds supply of mineral oil in the 
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same year, and is still a large importer of foreign oil, of which 
about 75 per cenL, amounting to 64,000,000 gallons a year, 
comes from Russia, and 19 per cent- from the United State*, 
while large quantities arc now being obtained from the pro- 
ductive field* in the Dutch Fast Indies. 

The petroleum resources of India are confined to the two 
systems of folded rocks at either end of the Himilayan arc— 

(1) the Iranian system on the west, including the Punjab P rtro,, “ m 
and Baluchistan, and continued beyond British limit* 
into Persia, where the oil-fields have attracted interest 
for many years ; 

(>) the Arakan system on the ivt, including Assam and 
Burma, with their southern gcotcctomt extension to the 
highly productive oil fields of Sumatra, Java,and Borneo. 

In both areas the oil i* associated with Tertiary strata, and 
ha* probably had similar condition* of origin, hut the structural 
feature* of the two an** are rw< equally suitable for the 
retention of oil in natural reservoir*. In Butma, however. the 
condition* are ideal the well known Vcnangyaung field lie* in 
a NNW.— SSE. flat anticline, the axis of which by vaiiation in 
pitch ha* produced a flat dome in the Kodoung tract. The 
rocks in this dome include several porous sands at a depth of 
over too feet, covered by imperviou* clay beds, which help to 
retain the oil. In the Baluchittln area the rock-folds have been 
truncated by agents of denudation, or hare been dislocated by 
earth -movements, and much of the original store of oil has con- 
sequently disappeared. Oil -springs are common enough, but 
they are not connected with reservoirs which can be Upped by 
artificial mean*. 

In the Punjab, oil-springs have been known for many years I'uwjati 
to exist in KAwalpindi Ihetrict anil farther to the south 
west ; but the total output of the Punjab 1* *mall. ranging 
between 1,000 and 3.000 gallons a year. 

Unsuccessful a!tcm|><% have been made to develop the oil Bsladih- 
resources indicated by spring* in different part* of Baluchistan. ,il - 
The most prominent of these arc near Khattan in the Marti 
Hills and Moghal Kot in the Shirt m country, where small 
springs, examined in 1891, were found to yield oil of a very 
high quality 

As long ago as 1865 an account of the Makum ana was a aim. 
published by Mr. H. B. Medlicott. in the Mcmcirs 0/ the 
Gtological Surrey, and trial borings were then rec«im mended. 

This advice was followed in 1867, when a Calcutta firm 
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obtained permission to prospect, and struck a promising oil- 
spring at a depth of 1 18 feet near Mikum ; but nothing more 
was done until 1883. and only very slow development occurred 
during the following siatcen years. The Assam Oil Company 
was, however, formed in April, 1899, with a nominal capital of 
^£3 10,000, most of which was quickly called up anti invested in 
the erection of a new refinery at Digboi and in systematic 
drilling operations, with the result that the output rose front 
631,000 gdlons in 1901 to 1,519,000 gallons in 1903. 

The bdt of Tertiary rocks, stretching from the north eastern 
comer of Assam for about 180 miles south and west. d.ov*» 
frequent signs of oil, nearly always in association with coal and 
sometimes associated with bnne spnngs and gas jets. The 
series of earth-folds in this comer of Assam stretches south- 
wards to Ckhlr, and through the little-known Lushai Hills 
into Arakan ; in the same system of parallel folds occur the 
oil fields of the Arakan coast on one side of the Yoma (range) 
and those of the Irrawaddy valley on the other. 

Bunns. The most productive oil-fields of Burma arc those on the 
eastern side of the Arakan Yoma (range), in the Irrawaddy valley, 
forming a belt stretching from Magwc District, in which the 
well known field of Ycnangyaung occurs, through Myingyan 
which contains Singu. acrov* the Irrawaddy into 1 ’akokku where 
Yenangyat is situated. Oil is how ever, known farther south 
in Minim, Thayetmyu, and l'rume, and farther north in the 
( hind- in valley ; twit these arras have not yet been thoroughly 
prospected, and the great development which has recently 
taken place a the direct outcome of work in the three fields, 
Ycnangyaung, Yenangyat, and Singu. The following tabic 
shows the production of the Burma oil-fields for the past five 
yews : 
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An ambcr-likc fossil resin is worked in the Hukawng valley, 
and occurs in very small quantities under somewhat similar 
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condition* in clays of Miocene age at Mantha in Shwebo' 
l>ittrict, and in the oil-field of Yenangyat in Pakokku District, 

Upper Rurma. M uch of the material brought from the H ukawng 
valley is sold in the Mandalay bazar for the manufacture of 
beads for rosaries, nadaum^i (ear cylinder*), and other trinkets 
for personal ornament 

The amber of Burma differ^ in chemical and physical Chemical 
characters from previously known varieties, and the name 
• burmite ' has consequently been suggested for it. The well- prrtK* of 
known amber of Eastern Prussia contains from 2} to 6 per 
cent, of succinic acid, and is consequently known to the 
mineralogist as succinite; but the Burmese amber contains 
no succinic acid, though the products of it* dry distillation 
include formic acid and pyrogallol. 

Graphite occurs in small quantities in various part* of India Graphite, 
—in the so-called khondalite series of rocks m the Vizagapalam 
Hill tracts and adjoining Chhatttxgarh Feudatory State*, in a 
corresponding series of rock* in Coorg, in the Godavari District 
of the Madras Presidency, and in the Ruby Mines District of 
Upper Burma. But no progress has been made in mining 
except in the State of Travancorc, where the amount of graphite 
raised in 1903 »as 3.394 tom 

Of the metalliferous minerals known to occur in India, none VtcUlli- 
have been worked in recent years except gold, tin, iron, 
manganese, and chromium. Platinum, indium, silver, copper, 
tine, lead, antimony, nickel, cobalt, tungsten, titanium, and 
aluminium arc known to occur, and for some of them a con- 
siderable amount of prospecting has been undertaken. 

The most valuable among the metals is gold, which, besides 
being washed in small quantities in the riser gravels of various K " ’ 
parts of India, is mined from a rich reef on the KolAr field in 
the State of Mysore. The attention of European prospectors 
was directed to this area by numerous native working* of 
unknown age . and since operations commenced on a large 
scale, shortly after 1880, the gold extracted, up to the end of 
1 903, has reached a value of nearly £ 1 9.000,000 sterling. During 
this period five compsmcs have paid £8,150,000 in dividends, 
while the Mysore Stale ha» received nearly £1.000 poo as 
its royalty. The deepest workings, now somewhat more than 
3,000 feet below the surface, show little diminution in the 
value or width of the auriferous quartz vein. During the 
past five years the amount of quartz crushed has increased 
from 337,636 tons in 1898 to 546,752 tons in 1903, and the 
value of gold extracted has increased from £1.576,000 in 1898 
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'to .£2,284,000 in 1903- The yield per ion of quart/ crushed 
has declined during the same period from .£4-668 to £4 177. 
the economies introduced by extended experience m mining 
and milling the ore having permitted the extraction of lower 
grades of quant 

Of the improvement schemes which tend to reduce working 
expenses, and thus prolong the life of the Kolir gold field, 
the introduction of dcctnc power from the Cauvery Falls, 
undertaken by the Mysore State, ii probably the most 
important. The supply commenced about the middle of 
1902, and has regularly provided a little more than 4,000 
horse power to the various mining and metallurgical works. 
The power is transmitted from the Cauvery Falls over duplicate 
lines 91 J miles long. The cost to the companies for the first 
year was £19 per horse-power, reduced in succeeding years to 
£18. The success of the scheme has led to its enlargement, 
and works in progress will enable the Mysore State to increase 
materially the power available for consumption. 

A octroi The Dhlrwtr system of foliated schists, forming the 'country 

work log*. rock • ^ auriferous quart* in the KoUr field, is represented 
by bands of similar rocks folded into the gneisse* in various 
[iarts of the Peninsula. In many placet quart, veins in the*, 
rocks have been worked for gold by past generations, of whom 
little or nothing is known except from the trace* of their 
ancient attempts at mining, which in some cases were by no 
means on a small scale, a* workings has-c been found in the 
Nulm's Dominions and in Dhirwir extending to depths of 
more than 500 feet. 

In the Gingpur State and in parts of the District of Singh 
bham, in Choti Nigpur, there are numerous accumulations of 
rude stonecrusherx and mortars, which were apparently uses! 
by the ancient workers for grinding the auriferous vein-stuff. 
In this particular area, however, no deep workings have liecn 
discovered; and it seems probable that the ancients made 
many attempts to extract the gold which is widely disseminated 
in this area, but, like the many prospectors who hare worked 
in ChoU Nigpur during recent years, found no spot sufficiently 
remunerative for extensive operations. 

Nuim'i Outside the Mysore State, the only operations on gold quart/ 
DonU which have been developed to an appreciable degree arc ihox. 
mon, ‘ of the Hutti and Wundalli mines in the Nizam'* Dominions. 

and of Kyaukparat in Upper Burma. At the Wundalli mines 
7,822 ounces of gold were recovered in 1899; but the mines 
were closed in 1900, and the Hutti mine was the only one still 
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at work at the end of 1905. Crushing commenced at the 
Hutti mine in February. 1903, and the subsequent monthly 
returns have shown a gradually increasing output nf gold, the 
total for 1903 being 3,414 ouoco. The Kyaukpazat mine in Monaa. 
Burma for some years raised between 1,000 and j.ooo ounces 
of gold a year ; but in 1903 the particular auriferous chute 
exploited was worked out. and the mine, aftw some exploratory 
operations, was closed. 

Alluvial gold-washing is carried on in many places in British Allurnl 
India ; but from the fact that the washers invariably combine * ;0,d ‘ 
this pursuit with other occupations, and because the individual 
return is exceedingly small and is locally absorbed for jewellery, 
complete statistics arc not available. Returns for 1903 show, 
however, that 106 ounces of allurial gold were obtained from 
the Ladikhi icatJmt of the Kashmir State. This amount may 
perhaps be fairly taken as an indication of the annual yield from 
this portion of the Upper Indus. 

Dredging for alluvial gold above MyitkyinS on the Upper 
Irrawaddy was commenced about Koran tier, 1901. with a 
dredger capable of dealing with 10,000 tons a w«k. The 
whole of the season (until June. 1903) was spent in prospecting 
the river bed. Five or six spots were thus tried, and the 
result* were considered to be sufficiently satisfactory to warrant 
an increase of dredgers. 

• During the past two years surrey* of the auriferous deposits 
of India have been in progress. These, so far ax they go, give 
little hope of the discovery of rich allunal deposits in Peninsular 
India, or indeed in any part of India affected by the monsoon 
rains, and dependent on them alone for the supply of the rivers. 

For concentration of gold a comparatively equable current is 
essential a condition rarely obtainable in the graxcl rim-beds 
of India, where alone gold would be found, for these arc almost 
dry during the cold weather and become roaring torrents in the 
rains. 

The greater possibilities of dredging on the Irrawaddy a|>pcar 
to arise from the fact that the waters of that river are derived 
from ranges where, even during the cold weather, the rainfall 
is heavy. 

Isolated crystals of cassitcrite have been found as constituent*. Tin. 

Of pegmatite veins in the PaJanpur Sute and in HazAribigli 
District, while in the Utter area instances arc recorded of the 
accidental production of tin from riser-sands by the native iron 
smelters. The principal deposit of tin ore in HazJnbagh 
District occurs in the Pllganj estate near the Rarikar river : 




• 44 THE INDIAN EMPIRE [chap. 

and unless the prospecting operations carried out some years 
ago were wrongly described, this deposit has received less 
attention than it deserves. 

The only persistent attempts made to work tin have been 
in Burma, where cassitrritc is obtained by washing river-gravels 
in the Bawlake State, Karenni. and in the Tavoy and Mergui 
Districts of Southern Burma. The average annual production 
in the last-named Districts is about 83 tons a year, valued at 
slightly under £7,000. 

It it not without significance that these deposit* in Burma 
occur in a belt which is notably stanniferous on the north side 
in the Yunnan Province of China, and farther south in the 
Malay Peninsula, where the rich alluvial deposits produced 
54 per cent, of the world's supply in 1903- Veins carrying 
tin ore are found in the granitic rocks which have given rise by 
disintegration to the alluvium in which the ore is concentrated, 
but such occurrences in lit m have never yet proved rich enough 
in the Malay Peninsula to be worth mining. 

The production of tin in India does not nearly approach 
the requirements of the country. The average annual import 
of block tin, nearly all obtained from the Straits Settlements, 
amounts to 1.343 tons, valued at £137,000. 

Copp«. Copper was formerly smelted in considerable quantities in 
Southern India, in RljpuUna, and at rarious places along 
the outer Himalayas, where a persistent lwlt of killas like rock 
is known to be copper bearing in numerous places as in Kulrt, 
Garhwil, N'ej«it. Sikkim, and RhutAn. In ChoUt Nagpur 
several attempts have been made to work lodes reputed 
to he rich in the metal; but in all such attempts the ore 
has been smelted for the metal alone, and no cloit has 
been made hitherto to utilise the accompanying sulphur as 
a by-product. In Singhbhom District, a copper-bearing belt 
persists for a distance of 77 miles, and includes several rich 
lodes, some of which, at Kiydoha, have been prosed by 
extensive prospecting operations to depths of 133 feet. At 
BJraganda in the Gtrtdlh subdivision of Haciribagh, a low- 
grade ore-bed of about 14 feet in thickness has been pro 
spected by shafts to a depth of 330 feet, and an unsuccessful 
attempt has been made to work the ore 

The recent considerable increase in the value of copper 
and brass imported from Europe has revived interest in the 
deposits in India. From the tabic given 00 page 1*9 it will 
be seen that the imports of copper rose in value from £692,836 
in 1901 to £1.321,144 in 1903, and now form more than 
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10 per cent of the average total imports, of minerals and 
mineral products and about 10 l<er cent, of the total value 
of imported metab. 

Calena is very widely distributed throughout the Purina lend, 
roclts and older crystalline schists. In a very large number •'“* 
of these occurrences considerable proportions of silver have 
been obtained by assay ; but although the galena was largely 
worked by names in the past for both silver and lead, the 
attention of European investors has not persisted beyond the 
prospecting stage. , 

Near Pangyang in the Northern Shan States an attempt 
is now being made to work lodes in which ores of lead, silver, 
and zinc are associated with one another, and which were 
formerly worked on an cateniiw scale by the Chinese, »lo 
have left Urge quantities of argentiferous slag |«ssibly amenable 
to treatment by modern metallurgical proevtsrv 

Prospecting operations for antimony ores among which AMJaoay. 
stibnite is the most prominent, have been carried on in 
Southern Burma, and tn iJhul. where a large dc|»sit occurs 
near the Shigti glacier. The Utter s«tc it included in a mining 
lease recently granted, and an attempt it about to lie made 
to mine the ore. 

Although only one attempt to manufacture iron on European I roe. 
lines has been successful in India, the country has established 
a reputation for Urge deposits of rich and valuable ores ; and 
there is no doubt that the existing manufacture of wrought 
iron by a direct process was wideaprrad before the date of 
the most ancient historical records, while the manufacture 
of the ancient wtfcft anticipated by many centuries the 
cementation process developed in Europe for making the 
finest qualities of steel. 

The native i ron wirin g industry has l*en practically 
stamped out by cheap imported iron and steel within range 
of the railways ; but it still persists in the more remote tracts 
of the Peninsula, and in some pom of the Central Provinces 
shows signs of slight improvement. 

The most abundant iron ores are the minerals magnetite 
and hematite , which occur in numerous places with quart/, 
making quart* irorvocc schists which arc generally members 
of the DhJrwSr and other Archaean schist scries. The most 
conspicuous examples of this dass occur in the Salem IHstrict 
and the SandGr State within the Bdlary District of Madras 
and in the Chlnda, Raipur, and Jubbulpore Districts of the 
Central Provinces 
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The chief ore now used at the Barikar iron-works for the 
manufacture of pig-iron is a day ironstone containing 45-48 
per cent, of iron, and occurring as nodules in a shaly formation 
separating the Barikar and Rinlganj stages of the IMmuda 
series in Bengal Until recently pig-iron only was made at 
the Barikar iron-works, but arrangements are now complete 
for the manufacture of basic steel- 

The mining of manganese ore has sjrrung up within the 
last twelve years, and has developed so rapidly that India 
now takes second place among the manganese producing 
countries in the world, with an output during the year 1905 
of 171,806 tone The following table shows the output for 
each of the past five years : — 
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In the Nagpur area the manganese ore occurs as lenticular 
mavwrs and bonds in the quaruitcs, schists, and gneisses, and 
appears to have been formed, at least partly, by the alteration 
of rocks ci)m(«m*d uf manganese-garnet, w ith which the mineral 
rhodonite, a manganese -pyroxene. it often associated. 

The ore bodies frequently attain great dimensions, and their 
disposition as irregular lenses along tlie strike of the enclosing 
schists naturally influences the miner in laying out the 
boundaries of his 'claims.' A deposit near Bilighai is 
1* miles long; at Minegaon in the Nlgpur District the 
ore-body is t\ miles long; while at Thirori in the Baliglint 
District it is nearly 6 miles in length. As examples of great 
breadth nay be quoted Kindri. 100 feet thick, of pure ore ; 
and Ksmdongri, 1,500 feet of on and unaltered »|«surtitc 
( manganese-garnet) rock. The depth of these ore-bodies is 
quite unknown, as the socallcd mining has so far barely 
passed the quarrying stage, and the question of |K»siblc 
exhaustion does not enter into the calculations of the present 
owners. 

The Xlgpur ore is typically a mixture of braunite and 
jisilomelane, though it sometimes consists entirely of braunite— 
a hard, compact, |>ure ore, ranging well over 51 per cent, of 
manganese. 
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In the north west part of Bhandira District there axe Diwribu- 
fourteen localities known to contain manganese ore, and ,,on 
a certain amount of work i% in progress. In Bll 3 gh.lt 
District the ore has been found at ten places in the west of 
the District. Mining is being carried on near the town of 
IWIlghlt, and another large deposit occurs at Ukua in the 
Raihar takiiL In Chhindwlra manganese ore exists at eleven 
localities in the Sausar while it has long been known 
near Gosalpur and Sihorl in Jubbulpote District. The ore 
has also been reported from the Khairigarh and Klllhandl 
States. 

The deposits in the Central Provinces possibly belong to 
the same group of rocks which farther to the southeast were 
first worked for manganese ore in the Vimnagram estate ; 
and the intermediate jungleeovervd country, which is very 
little known, may yield further occurrence's of the ore on 
more systematic exploration. In other |.artt of the Madras 
I'reiidrncy the ore has been discovered in the Kallikota estate 
in GanjJm District, and in the Sandur hills of Ikllary. 

One deposit has been recorded in the State of Gwaliot, and 
one it now being worked in Jhlbui, from which 6,800 tons 
were obtained in 190J. while there arc several localities at 
which poor ores are found in the Dhlr forest. 

In the Bombay Presidency, manganese ores have been 
found at several places around Mahlhaleahwar and SlUra, 
in the *>uthem part of Belgium District, in Bijlpur, near 
Jambughora in kewl Klntha, and ih Dhlnrlr District, 
where prospecting operations are in progress Manganese 
has been also reported in the Tavoy and Mcrgui Ihrtricts 
of Southern Burma, in the Nialm’s Dominions. and in the form 
of manganiferous iron ore near ChaiUisa in Chotl Nagpur. 

Chromite is known to occur with the iwndotite* of the Chromii*. 
* ch * ,k hilh ' n,:ar Salem, in the Andamans, and in Baluchistan. 

Attempts were nude many years ago to work the deposits 
near Salem, but were not | misled in. In Haluchistln the ore 
occurring in the Pishln and /hob Districts is being extracted, 
the ‘output for the first year of work (1903) being returned as 
‘ons. Larger quantities are now being raised, the amount 
for the first half of 1904 being 1,816 tons. 

Cobalt ores have long been known and used in KljpuLlna, Cobalt an.1 
where they are associated with nickel and copper ores near B * ckd - 
Khetri in the State of Jaipur. Nickel has bum found to the 
extent of 1 84 per cent in the pynhodte which occurs in the 
auriferous quartz veins of the Kollr gold-field. 
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Wolfram occurs with tin ore in the alluvial deposits of 
Southern Burma and in the Southern Shan State*, but no 
attempt to work it has been made hitherto. 

Titanium occurs in ilroemtc widely disseminated through 
some of the crystalline rocks of the Peninsula, but no case b 
known where the ore is sufficiently abundant for economic 
development. Molybdenum b found as isolated plates in 
pegmatite veins in puts of Choti Nlgpur and at one- place in 
Assam. 

Until recently the occurreno of bauxite in India was not 
definitely determined It is now. however, established that 
many of the deposits of laterite. which arc so abundant 
throughout the Peninsula and in Burma, contain Urge pro 
portions of alumina in the form of hydrate, intimately mixed 
with the corresponding hydrates of iron, as in the substance- 
known in Europe as bauxite, which is largely mined for the 
manufacture of aluminium. In addition to the laterites which 
are now in course of formation by the decomposition of 
aluminous rocks under the peculiar conditions of a tropical 
climate, there are remains of deposits formed in jiaxt geological 
ages ; and so far as can be judged by trfc results of recent 
surveys, the quantity of this material in India suitable for the 
extraction of alumina, and hence for the manufacture of 
aluminium, is out of all proportion to the present demand. 
The economic development of these- dqmsits must, however, 
await facilities for the extraction of the purified alpmina in 
India, a* the price of bausite b loo low to cover the cost of 
mining and subsequent transport to Europe and America. 

If the extent of the use of building materials could be 
expressed by any recognised standard, it would form one of 
rhe best guides to the industrial development of a country. 
The attempt made to obtain returns of building stones, road 
metal, and clays used in India was abandoned when it was 
shown, in 1899. that the returns could not possibly rank in 
value much above mere guesses. 

In the absence of statistics, it is difficult to express shortly 
the trade in a material so widespread as common building 
stone. There are, however, a few features which are specially 
developed m, if not peculiar to, India. In the southern part 
of the Peninsula, various igneous rocks— the chamockitc sene* 
near Madras, and the gnemose granites of North Arcot and 
Mysore— are largely used ; in the centre, slates and limestone* 
from the Cuddapah scries, and basalt from the Dcccan trap- 
flows. are quarried. In Central India, the Central and United 
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Province*, the great Vindhyan provides incomparable 

sandstones and limestones, while in Bengal and the Central 
Provinces the Gondalna sandstones are used on and near the 
coal-fields. In the Narbada valley the so-called coralline 
limestone of the Blgh senes forms an excellent building stone, 
with some claim to inclusion in the ornamental class. Among 
younger rocks, the Nummulitic limestones in the north-west 
and in Assam are largely quarried, while the foraminiferal 
P' * bandar stone in KithiJwir is extensively used in Bombay 
and Karachi. 

The abundant development of concretionary carbdnatc of 
lime in the great alluvial plains, and the extensive develop 
ment of later ite in the Peninsula and in Burma, are dependent, 
in their more pronounced forms, on conditions peculiar to 
tropical climates ; and these two substances, the Mxallrd kankar 
and laterite, are among the most valuable assets in building 
material possessed l»y Ihc country 

The three great physiol division* of India, U-ing the result 
of three distinct geological histories, show general contiasts in 
the materials available far simple as wril as for ornamental 
building (HirpuM*. In the alluvial plains, tiuilding* of im 
portance are usually made of brick, but the surrounding tract* 
furnish a supply of stone, which is Mcadily increasing vrith 
improved facilities tor transport. The monotonous line of 
brick and stucco buildings in Calcutta is now being relieved 
by the introduction of Vindhyan mndstoncs from Mirziput 
and the calcareous freestones and buff traps brought from the 
western coast. But the use of Italian marbles, mainly for 
floorings, and. in a smaller way, the introduction of poli*l*ed 
granite columns and blocks from Aberdeen and Peterhead, 
still continue, mainly because these materials, which are no 
better than those of Indian origin, are | 4 actd on the market 
at cheap rates and in a manner suitable to the immediate 
requirements of the builder and architect. 

During the past three years the building materials imported 
from foreign countries into India have had an average annual 
value of £174.970, of which £19,510 is due to imported stone 
and marble, and about £10,000 to marble alone. It is 
naturally surprising to find that a country which owes its 
reputation for architectural monument* as much to the fact 
that it possesses an unlimited supply of ornamental building 
stone as to the genius of its people, should depend on foreign 
supplies to the extent indicated by these import returns. It 
can hardly be an accident that each dynasty which has existed 
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in India since the wonderful Buddhist topes of Sanchl and 
Bhlrhut were erect ed , has been marked by the erection of 
great monument* in stone, and there can be little doubt that 
the abundance of suitable material was an important contribu- 
tory cause in the growth of India's reputation for architecture. 

Besides the architectural remains left by the Buddhists, 
there arc famous works in stone by the Hindus of the eighth 
to tenth century, including the great Draridian temple* of 
Southern India, mostly built of graain-s ami other crystalline 
rocks and the richly ornamented building* of Orissa and 
Chdnda, built of CondvAna sandstones. The 1‘athAns and 
the Mughal* utilised both the Vindhyan sandstone* of Central 
India and the beds of marble in RljputAna for building their 
magnificent mosques palaces and tombs in the cities of 
Northern India. It is only necessary to mention here Akbar’s 
city of Fatehpur Slkri, where the red and mottled sandstone of 
the Bhanrer series was used ; and the famous Tij, built mainly 
of white Makrlna marble, with elaborate inlaid work of yellow 
marble and shelly limestone from Jaisalmrr, onyx marble from 
the Salt Range, black calcareous shales from the Vmdhyans 
of Chitor, malachite from Jaipur, camelians and blood stones 
from the Deccan trap, and red Jasper from the Gwalior 
(Biylwar) senev 

'1 he subject of building material* include* lime and cement, 
which, obviously, arc obtained from the most conveniently 
situated deposits of limestone*, like tho*c of the Vindhyan 
scries, worked near Sami in the Rewah State, and at Katnt 
in Juhhulporc Ihstrict ; or the various bands of crystalline 
limestones in Madras. Central India, and RijpulAna. and the 
Nummulitic limestones of Assam. 

One of the most widespread and interesting source* of lime 
is the material generally known by the name of kankar. The 
commonest mode of occurrence is in the great alluvial deposits, 
in which the calcareous substances have segregated from the 
rest of the materials, and have grown into irregular lumps like 
Hints in chalk, including in the concretions a certain amount 
of the argillaceous substances, which, when the kankar is burnt, 
is present in a proportion not far removed from that ncccssaty 
to produce an hydraulic lime. 

Iiriilc, ulf, There are few ports of India in which clay is not found in 
w«y £?! a charactcr writable for common bricks, Ules, and pottery ! and 
in some places the finer varieties, such as those found near 
Jubbulporc and the so-called Malta ni miff i of the Bikaner 
State, are used for the manufacture of the better grades of 
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pottery, which have acquired a considerable reputation for 
artistic merit. Pottery of various kinds Is also made from 
the GondwJna clays in the neighbourhood of J ubbulporc and 
at Rlnlganj. Potash felspar, for use in pottery manufacture, 
is obtained from the numerous pegmatite veins in the licngal 
crystalline areas. 

Slaie-quarr) ing gives a means of livelihood to numbers of Sian, 
workers along the outer Himalayas, where the foliated rocks, 
though often not true clay-slates, possess an even and perfect 
lUsility, which enables them to be split for slabs and even 
fine roofing slates. In Klngra District a joint stock company 
has organized the work in a systematic manner, and has 
proved a finanpial success. The same company works quarries 
in clay*latc among the Ails alii series near Re* In, south of 
Delhi. 

In the Kharakpur hills, a private cumpuny is working a 
slightly metamorphosed phyilitc, which, though not giving tin 
thinnest vanctics of roofing slate, produces fine vlaln for which 
a more extended use is continually being found. Slate is also 
worked in various parts of the so-called transition sane* of 
rocks of the Peninsula ; but no figures arc available to show 
the extent of the industry. 

In India, where the use of corundum by the old laika/gar Canada*, 
(armourer, sword -grinder) and lapidary has been known for 
many generations, the requirements of the country have been 
met from a few comparatively rich deposits , but it is doubtful 
if these arc worth working for export in the face of competition 
in Europe and America, or can even hold their own against 
the importation of cheap abrasives. 

The ancient trade m Indian corundum still exists, but the 
returns for production arc manifestly incomplete. No workings 
exist of the kind lhat could ordinarily be described as mining, 
though attempts have been made to increase the scale of opvra- 
lions at Pliakod and Plparapatti in Salem District, near 
HunsQr in Mysore, and in southern Rcwah. In 1898 the 
returns showed a production of 7,603 cwt, but the output has 
not approached this figure in any subsequent year. 

The manufacture of millstones a almost universal in India, MUtanocs. 
any hard stone found locally being turned to account In the 
plains small millstones of about 15 inches in diameter an* 
worked by hand ; but in the Himalayas, where a fall of water 
can be easily obtained, a rude form of turbine is made to work 
a heavier stone by a direct-acting vertical sliaft and the 
ordinary meal of the hOl-man is ground in this way. These 
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small nulls »rt familiar objects in a Himalayan valley, but no 
returns are available to gauge the industry of stone-cutting. 
Mm«nl Up to the present the manufacture of mineral paints seems 
pigmvBtv very JBuJ | proportion ro the demand and the natural 
resources in minerals apparently suitable. In Juhbulpore 
District mineral paint-works are utilizing the soft hematites of 
Jauli and are drawing supplies of yellow ochre from the Pannfl 
Slate, while similar works near Calcutta dr|iend largely on 
imported material. 

Ochres, red, yellow, and other colours, arc commonly used 
by natives in many parts of the country, in a crude or simply 
levigated form under the generic name &r*. A common 
source of supply is laterite in the Peninsula and in Burma, 
but well defined ochres occur in deposits of various geolo- 
gical ages down to the Archaean hematites In Trichinopoly 
District yellow ochre n obtained from the Cretaceous rocks, 
and in Burma large deposits are known among the Tertiary 
beds of Myingyan District. A black slate near Kishangarh 
has been successfully tried on the Rijputina-Mklwa Railway. 
Barytes, used as a substitute or adulterant for 'white lead,' 
is obtainable in quantity near Alangayam in Salem District 
and in Jubbulporc District, but no attempts have been made 
to turn these deposits to account for pamt-making. 

Or pi men t. the yellow sulphide of arsenic, n largely imported 
into Burma from W estern China for use mainly as a pigment 
During the sis year* 1897-8 to I90J-J. the average annual 
imports across this frontier amounted to 9,551 cwt, with an 
estimated value of £11,470. In addition to orptment there 
is a considerable trade in oilier compounds of arsenic. The 
annual export of Indian arsenic to the Straits Settlements 
exceeds joo cwt. and about *,300 cwt are imported from 
Europe for use in India. 

I< drier or y India has for many years been the leading producer of mica. 

mrnmg out more than half the world's supply. I hiring the 
past three years the average annual value of mica exported to 
Europe and Arqcnca has been £78,888. with an average value 
of a little more than £4 per cwt About 77 per cent of the 
mineral exported goes to the United Kingdom, which is how- 
ever, largely a centre of distribution to the United Sutcs and 
Ccrmany. In addition to the higher grades exported, large 
quantities of scrap mica are consumed in the country for 
ornamental purposes. 

fitlSTL^ ,n ,8 v8 Indian mica miners began to realize that their 
nucanitc. waste dumps contained a large supply of the material required 
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fur the manufacture of micanilr, in which thin films of mica 
arc cemented together and moulded into sheets, to serve many 
purposes for which only the natural sheets were formerly used 
The waste heaps were consequently crammed, and the clear 
sheets of muscovite were cleaned and qilit into thin films by 
gangs of children, who. by practice, can select the films of the 
required thickness with an accuracy that could only be exceeded 
by the use of a micrometer, 'file large quantities of 4 flimsy 4 
mica thus suddenly thrown on to the market raised the weight 
of mica exported, without a corresponding increase of value. 

The average value of the mica exported in 1897 was £6-4 per 
cwt ; in 1899 the value dropped to £3 * 5 . Dul a,l « >900 r "*« 
again to £4*3 per cwt. 

The fnica raised in India belongs entirely to the variety 
known as muscovite, which occurs in Urge ptymatitc 'em* 
traversing mica-schists in various parts nf the Peninsula. The 
two principal areas of production are the NdWre I »isirict of 
Madras, and a belt of ground. 1 1 mile* broad and about 60 
mile* long, stretching obliquely across the junctions of the 
Gayl, HartrihJgh, and Monghyr Unmet* m Bengal. 

In the latter area the industry has been in existence lor Mica- 
many years, while in N'cllore mining commenced as recently •■» "fi 
as 1891. The mines in Bengal are still worked on a plan 
which is but a degree in advance of that followed by the 
native workers of the past The mica, generally discovered at 
the exposed outcrop of a pegmatite vein on a hill-facr. is 
followed from * book ’ to 1 book ’ by underhand sloping, which 
results in the production of tortuous, worm-like holes, some- 
times extending to depths of 300 feet below the surface. Ihc 
whole maicrial excavated, consisting of mica, mlrbish, and 
underground water, is brought to the surface- by a string of 
coolies working hand over hand on rudely constructed l«amboo 
ladders. On account of the accumulation of water during the 
night, when work reaves all sinking operations are dckqcd 
each morning for an hour or more while the operation of 
baling out the water is in progress and during the monsoon 
mining is completely stopped by water for about three months. 
Apparently the occurrence of the mica-bcaring pegmatites in 
sheets with a fairly uniform dip and strike, has not been 
noticed by the miners who have consequently been content to 
work the material in sight at an expensive rate rather than 
undertake operations for mining on the systematic plan now 
adopted fix all bedded minerals. 

That mica-mining has yielded large profits with such primitive 
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and wasteful methods affords strong presumptive evidence of 
the value of the deposits, but the time is fast approaching when 
a better system will become necessary for profitable exploitation 
of the remaining veins which contain smaller (woportions of the 
large and valuable sheets of mica. 

In NcHoec District the pegmatite veins are exposed in 
open quarries, which are naturally limited in depth by the 
instability of the rocks forming the sides of the quarries, and by 
the accumulation of Urge heaps of ruhiiish in the immediate 
vicinity of the workings. 

AaUsto-. Asbestos has not yet |aaaicd beyond the |irosprcting stage in 
India, although attempts have been nude during the past three 
or four years to nork it in Merwara in KSypuUna, (iarhwil in 
the United Provinces, and Hxmn in Mysore. 

Steatite. One of the most widely distributed minerals in India it 
steatite, either in the form of a coarse pot stone— so called on 
account of its general use in making pots, dishes, &c.— or in 
the more compact form suitable for carvings, and in its best 
form suitable for the manufacture of gas-burners. 'I here is 
a trade of undetermined sahie in nearly every 1‘rovincc. but it 
is impossible to form even a rough estimate of its extent. An 
exhaustive account of the Indian deposits of steatite was 
published by Mr. K. K. Mallet in tlu- AVWx, (itobgie*/ 
Stmt} »f sol. saii, ju-t i (iRffok and a note by- 

Mr. H. H. Hayden in \«l axis (p. 71) of the same- publica 
lion adds further details with regard to its existence in the 
Minliu District of Burma. 

Msgneutt. In Southern India there arc numerosn occurrences of the 
ultra basic igneous ruclu in which olisinc is a? abundant 
constituent, and at several places these highly magnesian 
silicates have been decomposed, magnesite of great purity 
being formed. The largest and best known of these is near 
Salem, where the area occupied by the white magnesite veins 
has been named the ‘chalk ’ hills. 

Prospecting operations base »>ccn in progress in this area for 
some y ears but the industry may now be described as havipg 
|iassed into the mining stage ; and on account of the remark- 
able purity of the mineral raised it is expected to command 
a special price for the preparation of the refractory bricks used 
for the linings and hearths of steel furnaces, and for lining tlu 
lire bricks of the electric caldum-carbidc furnace. The pro 
duetion so far has been small— amounting to 3.540 tons in 
1902 and 825 tons in 1903— but work is now being organized 
on a larger scale. 
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In liihdr, which is the chief source of saltpetre in Indio, the 
conditions for the natural production of the compound closely ”* d *?' 
approach the theoretical idcaL With a population exceeding lure," 
500 per square mile, where agriculture is the chief occu|uttun. che«*.ic«J 
and where consequently the |icoplc are accompanied by a high nod 2 m>L 
proportion of domestic animals, there i* an abundant supply of saltpetre, 
organic nitrogen to the soils around villages. With a mean 
temperature of 7 8° K., confined to an annual range of 68°, and 
for a large part of the year, when the air has a humidity of 
Over 80 per cent., with a diurnal range not exceeding 8* above 
or below 84’ F-, the conditions are unusually favourable for 
the growth of vocal led nitrifying bacteria, which convert 
ammonia by successive stages into nitrous and nitnc acid. 

Wood and cow dung arc largely used for fuel, and the im- 
mediate vicinity of each village thus forms a perfect laboratory 
for the formation of potassium nitrate. In the long period of 
continuous surface desiccation, which follows a small monsoon 
rainfall, the compounds mi torand «n the soil arc brought to 
the surface by capillary action, and appear as a while cfllor 
cscencc of dried salts which is collected and purified for cxjiort 
as saltpetre. 

So long as potassium nitrate formed an essential constituent 
of the only explosive used in large quantities, and until the 
discovery of large deposits of sodium nitrate in Chili, the 
saltpetre production of India added to the political importance 
of the country, and the great fluctuations in the price of the 
salt gave rise to heavy speculation during periods of international 
complications. The Indian supply is now, however, no longer 
essential to the chemical industries of Europe, though the cost 
of manufacture and transport is sufficiently low to maintain 
the export trade at a fairly uniform level of about so, 000 tons 
a year, with an average value of L 262.000. Of tin total 
exports, 80 per cent is divided between the United Kingdom, 

Hong Kong, and the United States and 98-5 per cent, of the 
total leaves India by the port of Calcutta. 

One regrettable feature in connexion with the Indian Itos- 
mineral resources is the absence, in a country where agri- ph * 11 ' 1 
culture b such a predominant industry, of any iihusphatic 
deposits of value ; and a further circumstance to be deplored 
b the export of phosphates in the form of bones, due primarily 
to the (act that, the country being without the means for the 
manufacture of cheap sulphuric acid, superjihospliate is not 
made and the small quantity used b imported from Europe. 

During the past six years the materials imported under the 
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head of manures have varied in value from £ 6,367 in 1898-9 
to £2.144 1 90 2—3, while the exports of bones amount to 

just 100.000 tons a year, valued at £350,000. 

Among the phosphatic deposits of India, perhaps the only 
one *orth considering is tic deposit of phosphatic nodules of 
the septarian kind, occurrng in the Cretaceous beds of the 
PerambalOr til**, Tnchinipoly District, Madras. ’I Vo at- 
tempts made to dispose .jf these phosphates in a finely 
powdered condition tor use as a fertility on coffee plantations 
in Southern India were, however, reported to lie unprofitable, 
and consequently mining leases base not been applied for. 

Small quantities of apatce are turned out and thrown away 
with the waste in the HadribAgh and Nellon mica mining 
areas, and a few other •enwreners of unknown, and pre- 
sumably smaller, value occur at different places— near Mu* 
soorie. in Eastern Bcrlr. aad in the eocene shales above the 
coal near the DandeC colliery in the Punjab Salt Range. 

Potash salts have been found associated with the rock 
salt deposits in one localry only in the Mayo mine of the 
Salt Range, where a icmicaUr hand, with a maximum thick- 
ness of 6 feet, was discoierrd in 1873, and prosed to lie 
composed largely <4 the mieeral sylvmc, or potassium chloride. 

Gypsum is found in considerable abundance in sanou. 
ports of India, both m the fibrous form and in clear selenite 
crystals. In Sind it occurs in beds sometime* 3 to 4 feci 
thick near the top of the G 3 j formations of the Kuthar 
range ; in Cutch it ahourt!> in the rocks below the Num- 
mulitic limestone* ; in the Salt Range it exist* in large mantes 
with the salt-marl, lying below Carolirian beds. A very in 
tercsting and, judging by the returns, important’ occurrence 
is NNW. of Nlgaur. in Jodhpur. RljpuMna, where a bed, 
5 feet thick or more, has been discovered in silt pro! ably 
formed in an old salt-lake- From this area an annual average 
output of 5,394 mm. is reported for the years 1898 to 1903. 
Selenite crystals of similar rngin have been found recently in 
the *<1 nkar near the luxe of the silt in the SSmbhar Lake. . 

The separation of the sulphate of alumina from decomposed 
pyntous shales and the preparation of the double sulphate 
of alumina and pou>h, by :hc introduction of nitre or wood- 
ashes, was formerly an imperunt indu*try in a few places and 
was carried on to a smaller rxtem at numerous places in India. 
Kut the importation of cheap alum, pnndpally from the United 
Kingdom, and its wide distribution by the gradually extending 
railway transport have now almost extinguished the native 
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industry. During the past si» years the consumption of 
foreign alum in India has averaged 66,©S6 cwt. a year. No 
returns arc available to show the amount of production in 
India. Near KallMgh on the Indus, considerable quantities 
of a pyiitous shale arc extracted for this purpose; but the 
mining is earned on in an irregular, fitful way, and the returns 
are probably rough estimates. In 1 898 the output was tejiortcd 
to amount to 750 ton*, valued at £3,150. but no returns arc 
available for 1899. 1900, and 1903. In 1901 and 1901 the 
production was reported to be 98 and 1 1 J$ tons respectively. 

Small quantities of sulphur arc obtainable on the volcano Salphar. 
Of Barren Island, and on some of the volcanic* in Western 
Baluchistan, while nulphur has I wen rcjxirtcd in connexion 
with the iielrolifcTou* Tertiary rocks in the Baluehistin Persian 
belt, an well as in the Arakin system on the east. No deposit, 
of free sulphur are. however, known to be worth working. 

Pyntc occurs in various |urts of India, and in one place, 
near KaLlMgh on the Indus, it is sufficiently al.un.bnt .11 the 
shales which are worked for alum to give (fee lo frequent <a»«» 
of spontaneous combustion. An moaner of thi. sort, if 
suitably placed, might be of value as a source sulphur, 
but at present the pudibdity of successful competition with 
the imported article seems to depend on the problem of 
working the metalliferous sulphide* for both metal and 
sulphur. 

For many year* pyritous deposits m India have been used Mgkata 
for the manufacture of soluble sulphate* of iron and copper. 

The case of alum ha* already been referred to ; and with the 
alum which was formerly pn cured in quantity from the de- 
composed pyritous -dudes at Khetri and Singhina in Kijputana, 
copperas and blue vitnol were also obtained. No statistics 
are, however, available with regard to these industries, which 
have given way before the importation of cliuap chemicals 
from Europe. 

Borax is not produced within British India, but is obtained Hors*, 
from the I’uga valley of Ladikh in Kashmir, and from Tibet. 

In the Puga valley the mineral is dqwnited from hot firings, 
auociated with sulphur dt yOa . which probably ri|»rcsent the 
final phase of declining volcanic action. The industry has 
undergone a very serious decline during the last few yean, 

00 account of the discovery of large deposits of calcium borate 
in various parts of North and South America. The com- 
paratively large export trade to the United Kingdom, which 
existed twenty years ago, has practically disap|>earcd, and 
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most of the borax now sent oat through India is sold in the 
Straits and in China. 

During the past six years the imports d borax across the 
frontier into India ha it averaged 71,955 cwt - a > ea, > which 
4,481 cwt were sent out of the country. Twenty years ago 
the borax Exported through India amounted to more than 1 6,000 
cwt a year, valued at £14,000. 

The only other salts of the alkalies deserving mention arc 
the carbonate and the sulphate of soda, known generally as 
lajfi and than respectively. Both salts arc obtained from the 
soil in various parts of the country, and both are prominent 
constituents of the efflorescence known as rrk which renders 
large areas quite sterile. Carbonate of soda occurs in quantity 
in the water of the crater like I.onir Lake, which forms a 
roughly circular depression in the Deccan trap-flows of 
Bcrlr. 

There was formerly a considerable production of both salts 
lor consumption in India, but the native material is now being 
displaced by the cheap supplies of chemically manufactured 
material obtained from Europe. The carbonate of sod* 
imported from Europe duriry the past five years has averaged 
59,000 cwt. per annum, valued at £>4,000, and there is 
a general tendency fur the imparts to increase with the gradual 
reduction in the cost of the manufactured article in centres i>f 
chemical industry. 

On account of the longtontinurd period* of dry und hot 
weather in the Indian Peninsula, the manufacture of salt by 
the solar evaporation of vea-water is possible on a scale 
sufficient to meet a large proportion of the requirements of 
the areas within short distances of the coast. Of the total 
amount of salt consumed in India, amounting on an average 
to 1,400,000 tons a year, about 600,000 tom, or 44 per cent., 
are manufactured from sea water, while 455,000 ions are 
imported, and the rest is obtained by mining in rock-salt 
de|iosits, and by the evaporation of brine occurring in the 
subsoil of arid regions, or in lakes formed in areas of internal 
drainage. 

Deposits of rock-salt are confined to the Punjab and the 
North-West Frontier Province, when- the mineral is raised 
by mining, as in the cis-Indus part of the Salt Range in 
Jhelum and Shlhpur Districts or by ojien quarry work, ns ai 
Klllblgh on the right bank >1 the Indus, near Koh.1t on the 
frontier, and at Guma and Drang in the Mandi State. The 
rock -sail thus raised in India amounts to about 110,000 tons 
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a year, which is 1 1-2 percent, of the average annual production 
of the country. 

Of thi.» production of rock-oak, 89,000 tuns, or Sl-I per cent., ssltK»n C c. 
are obtained from the Mayo mines near Khtwra (3a* 39' N. ; 

73 ° 3 ' E.) in the Salt Range, where the ntines hast been 
worked since the days of Akbar, and for an unknown period 
before hit reign. The tail-mining in this area came under 
British control with the occupation of the Punjab in 1849, 
and the plan of systematic operations now followed in tlie 
Mayo mines was organised in 187a. The salt-de|>o»it* in 
this area have an aggregate thickness of 550 feet, of which 
five teams of very pure material make up *75 fat, while the 
other half, known aa hollar, is too earthy and imjwrc to lie 
marketable. 

The Kuhit salt it generally grey in colour, and it thus easily Kuliii 
distinguished from that raided in the Salt Range, where the ,,,cfc '“ h - 
prevailing colour 11 pink or light-red. The masses of rock-salt 
exposed in the Koh.1t area arc, at the- |>n-s.«ii rate of ijuarrying, 
practically Inexhaustible. In the anticline at lUh.dur Khd. 
where the salt it cxponcd at the lute of the Tertiary system of 
rocks, the beds of salt can be traced fie a distance U almui 
8 miles, with an exposed thickness >4 over 1.000 feet. 

In the State of Mandi. the rock-salt beds occur near the Maadl 
faulted junction of the Tertiary ruck* and an older unfcasili- "**«*•■ 
ferous scries of unknown age, and two exposures, at Prang 
and at Guma, are worked in open quarries. The average 
annual output of the Mandi quames amounts to less than 
5,000 lirns of very impure material, in which the percentage of 
available sodic chloride is seldom more than 70 per cent. 

The most important source of the salt formed in regions MmMiar 
of internal drainage is the Slmhhar Lake in R.tjpuUna. The- ***“• 
lake fills with the inflow of every monsoon, funning 4 sheet 
of water 60 to 70 square miles in area, and 7 to 4 feet in depth. 

The water enters with small quantities of salt in solution, hul 
takes up larger quantities from the mass of silt forming tin- 
bed of the lake, where the salt brought in by the rivers has 
been accumulating for on unknown length of time. Within 
two or three months after the close of the monsoon the lake- 
water is found to have absorbed sufficient salt to make a strung 

brine, and from this the salt is obtained by solar evaporation^- — 

in specially constructed enclosures. « ‘ * 

Since the Slmbhar Lake came under thc'dncrt'coc-t'rol 
of the British administration in 1870 the salt removed has v 
amounted to a little over 4,000,000 tons, and /Sc* pr***t - - 
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rate of extraction is 135.000 tons * >' car - Th® mosl abundant 
of the soluble salts associated with the sodium chloride in the 
lake silt are sodium sulphate and sodium carbonate. The 
proportionate increase of these compounds by the continued 
removal of almost pure sodic chloride will interfere with the 
manufacture of a pure salt long before there is any appreciable 
diminution of the great stores accumulated in the lake mud. 
and the question nf the economic limits of this source is now- 
being carefully investigated 

The only precious and semi precious stones at present 
mined in India are the diamond, ruby, sapphire, spinel, 
tourmaline, garnet, rock-crystal, and the various chalccdonic 
forms of silica, jadeite, and amber. Amber has already been 
referred to among the carbon compounds, and of the rest 
only the ruby and jadcitc attain any considerable value in 
production. For turquoise India is merely the channel through 
which the mineral obtained beyond the northern and north- 
western frontier is distributed. The value of unset precious 
stones and pearls imported into the country is increasing, and 
reached the high figure of £9*8.000 in 1903. 

Notwithstanding the reputation (stretching back as far as 
Ptolemy in the European, and farther in the Hindu, classics) 
which India enjoys as a diamond producing country, the 
output or to-day is very small and comparatively unimportant. 
The places which, according to historical accounts have I wen 
most productive in the pad form three great group*, each in 
association with the ok! unfoss.lifer.H» rocks of probably 
pre-Cambrian age now known as the Purina group, and 
distinguished locally as the Cuddapah and Kumool systems in 
Southern India, and the Vindhyan system m the northern part 
of the Peninsula. 

The most southern of the three groups includes localities, 
with apparently authentic records, in the Madras Districts of 
Cuddapah, Anantapur. Bellary. Kumool. Guntur. Kistna, and 
Godivari. Besides the stones picked up on the surface, or 
found in depcaiu of alluvium, workings hare been undertaken in 
the uxullcil Banganapalle stage of the Kumool series of strata. 

In the second group in the Mahanadi valley, the stones 
have been found in the alluvium in the Sambalpur and Chindu 
Districts of the Central Provinces ; but though strata similar 
to those of the Yindh)ara and Kumools are known in this 
area, no diamonds have been found in these older rocks. 

The third group occupies a tract some 60 miles long 
by 10 miles wide, with the Vindhyan conglomerates near 
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PannJi (Central India) as the centre. The diamond-mining 
industry still persists in this area, both in tlie old conglomerate 
of Vindhyan age. and in deposits which, though described as 
alluvium, are possibly relies of Lameta (Upper Cretaceous) 
deposits. 

During the [vast sis years the ruby. mining industry in RaUy. 
Upper Burma his undergone a favourable change, the stone 
having now become, nest to petroleum, the most profitable 
source of revenue among Burmese minerals. Various leases 
have been granted in the ruby-bearing area near Nanyaseik 
in MyilkyinJ District, and in the 'stone-tract' of the Sagyin 
hills, in Mandalay District ; but the results have been gener- 
ally |irofitlcss. The returns for the Mogok arva, however, 
where the Burma Ruby Mines Company is paramount, show 
that the industry has entered a m.~t encouraging stage. The 
company obtained the right in 1889 to mine for rubies, and 
to levy royalties from persons working l»y native methods, the 
leas, being renewed in 1896 for fourteen yeans at a rent 
of Rs. 3,15,000 a year, /Ar* a share of the profits. Tlie results 
baing, however, unsatisfactory from tin- shareholders |xant of 
view, the rent waa reduced in 1899 to Rs. a. 00.000, the shar. 
of the profits being, at the same time, raised from ao to 30 
|*cr rent. The value of the rubies obtained by the company 
has ranged from £58,000 in 189S to £104.000 in 1901, while 
the uvrrage for si* years ending 1903 was £89,000. In 1899 
three unusually valuable stones were found, one of 77 carats 
being valued at 4 lakhs of rupees (£76,666). 

Sapphires of considerable value were formerly obtained s»|phli* 
in ZanvkJr. Kashmir State, but the mines are said to be 
exhausted, anti returns for recent work are not available. 
Occasionally the normal blue sapphire, and the rarer green, 
yellow, and white varieties, are found in the ruby-bearing 
gravels in Burma. 

Spinel is a constant associate of the rub), both in tho S(i 4 o#i. 
gravels and in the limestone; and the crystals, on account 
of their perfect ruby colour and their octahedral habit, are 
often mistaken for the true ruby, which combines the l»asal 
plane and rhombohedrun. 

Beryl of pale-coloured varieties occurs commonly in the ''■ojl 
granite pegmatites of India, but the crystals arc generally too 
much fissured for use as gem-stones. Occasionally in the 
pegmatite veins which are worked for mica in HazSrihSgh and in 
Nellore, Urge crystals of beryl, many inches across, arc found 
to include dear fragments which might be cut as aquamarines ; 
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but the only places in India where attempt* liavc l>ccn made 
to excavate pegmatite solely for its aquamarine* arc at I’adyur 
1 1 ‘attakai) near Kingayam, Coimbatore District, and at different 
places in the Toda hills in Kijputina. Slones <4 considerable 
value have been obtained from the mine which wa> worked at 
Padyiir in the early pan of the nineteenth century: a pit 
30-40 feet in depth is still in existence, but no one v_vms to 
have taken an interest in the place since 1818. The whole 
area is impregnated with igneous intrusions, and deserves more 
attention than it has so far received. 

Several attempts hate ticcn made to work the beautiful 
red variety of tourmaline (rubclhtc) which occur* in the- Ruby 
Mine* District of Upper Burma. In 1898 an ouMum worth 
£359 *as reported for this atea; in 1900 the value wa» 
estimated at £1.140, and in 1903 at £196. but returns arc not 
available for intermediate years. The blue, green, and black 
varieties of tourmaline occur m the mica-bearing pegmatites of 
Hararibflgh District. 

The only garnets worked to any considerable extent in 
India occur in the mica schists of RJjmahal in Jaipur, ui«l 
near Sarwlr m the adjoining State «f Kwfcangarh. Returns 
are not available to show the cimditon of the industry in the 
Jaipur State; but there u still a considerable industry in 
Kishangarh, though the yearly estoiuo », ranging from alx»ui 
£10,000 to £1,000. are too variable to permit of a fair average 
being drawn. 

In the Tanjnn- District of Madras, fragments of rock-crystals 
arc collected and cut for cheap jewellery, living known as 
•Vallam diamond*.' while the b* pyramidal quart* crystals 
found in the gy psum of the salt marl near KlUbSgh, on the 
Indus are used for nuking necklaces. 

There is still a considerable trade in agate and the related 
forms of silica, known under the general name of Ukik, which 
are obtained from the amygdaloidal flow* of the Deccan trap. 
The best known and perhaps still the most important of the 
places at which agate and camelians arc cut and prepared for 
the market is Cambay, the chief city of the State of that name 
under the Kaira Political Agency, Bombay Presidency. The 
agates conn from various tracts on or near the edge of the 
trap, but mostly from the State of RajpijiU. where the chief 
source is a conglomerate near the village of Ratanpur. The 
right to collect hak,k at Ratanpur i* leased fot a period of 
five years at a fixed rental, but precise data as to the value 
of the Mooes sent to Camliay arc not obtainable. A certain 
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amount of agate-cutting is also carried on at Jubhulpore, and 
a few other places within range of the IVccan trap. Much of 
the agate sold in Europe is sent from Cambay, and large 
quantities arc also caponed to ('him. 

During the post da yi-ars the jadcitc raised in Upper Buraia, JaleHo. 
and exported via Rangoon to the Straits and China, has 
averaged 3,911 cwt. per annum, valued at £44,770* The 
industry is thus an important one, and ranks in value next 
to tubies among the mineral products of Burma. Some jadcitc, 
and often the best material, is obtained as pebbles in the 
gravels of the Uyu river, a tributary of the Chindwin ; but most 
of it is obtained by quarrying near Timms* (*5° 44' X. ; 

96° 14' E.) in the Mogaung subdivision of MyitkyinS 
District, Upper Burma. In this locality the jadei'.e forms a 
layer in the dark green serpentine, against which, on a fresh 
surface, it stand* in striking contrast on account of us lighter 
colour. The serpentine i* apparently intrusive into miorenr 
sandstom-v, ami the jadeitc must have Iwn separated as a 
primary segregation from the magma. The prices |md for 
rough stones vary too greatly to permit of quotation, hut the 
export values declared give an average of £ 1 1 9*. |»er cwt. 
during the last six years. 

Except in connexion with the quarrying of building stone, l.ibc*r. 
and the manufacture of bocks, tiles, and pottery, for which no 
precise statistics are available, the recent developments in 
Indian mining have, been necessarily local in their effects on 
Ihe population. In connexion with the mining industries for 
which returns arc available, the average total number of 
workers employed daily exceeds 1 50.000 ; of these more than 
90,000 arc employed in cost mining, more than 17,000 on the 
Kolar gold-field, about 9,000 in mica-mining, and 7,000 in 
quarrying manganese ore. 

From the point of view uf labour, therefore, coal mining is tdcci ol 
most important ; and in thine psrts of Bengal fnen which 
the chief supplies of coal are obtained the changes in the S**^*"' 
population of certain revenue areas since the Census of 1891 !■«'«"'• 
have been remarkable. The Census of 1901 showed that in 
the Girldih subdivision of HazSriblgh District there had 
been an increase of 4-0 p« cenL, |«rt of which, in the Ganwan 
and Kodarrnd MJ mu, was due to mica-mining, while in the 
Girldih tMdna alone the increase in ten years was 8-8 per cent. 

In the Gobindpur subdivision of MlnbhQm District, which 
includes much of the JhcmJ coal field, the increase of popula- 
tion between 1891 and 1901 was J5-1 per cent., while in the 
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JhcmJ lh.Ua alone the increase was 75-1 per cent., and in the 
adjoining of Topchinehi 30- a per cent. 
oThT ^ °* ,hc * orkCT *. °* about Sr jirr cent, are 

colten. employed in the Bengal mines where the bulk of the Colliers 
belong to the kamia class of landless day-labourers though 
some are agriculturists holding lands at .1 distance from the 
coal-fields necessitating periodical migrations to attend to their 
own crops. In vmc of the Umg-estab! idled mining centres a 
population is being evolved wholly dcviXcd to mining, which 
they now regard as their caste occupation. To this class 
allotments of land arc sometimes made on a system which 
adds to the contentment of the miner, and the consequent 
stability of the industrial system. 

A considerable proportion of the coUict* are aboriginal 
SantAIs, Mundls, Orsons, KOU. and Goods, the rest king 
scmi-Hinduired low castes, among whom communities of 
Baum, who are normally pllki bearers and cultivator*, have 
been cutting coal for ao many generations that they' now 
regard it as the special function of their caste Urge numbers 
of so-called /Weir labourers are brought from the United 
Provinces for work in Bengal, the Central Province's, and at 
Singareni. The labour in the Ais.ni coal-mines is im|x»rtcd 
under the regulations g.netnmg the cooly immigration to the 
tea-gardens in the same Province ; the workers are mainly of 
the same <*%in as those cmHoyud in Bengal. In Raluchistflu 
tlte miners come from the Makrdn cuast, Sind, and Afghanistan. 
A.crocr It will not be suqiming to those who know the habits of the 
output t>r lodij,, cooly to learn that the output of coal per person 
collim. employed is lower than in any part of the British Empire, 
except in Cajie Colony, where cheap native labour is largely 
employed. The average output per person employed in Indian 
cool mines was 70 tons in 1901, and 7s tons in 190a ; for the 
rest of the British Empire the averages for the same years were 
respectively aSt and 285 tom. In 1903 the average in India 
rose to 84 tons per head. 

The out|*it varies with the system of work observed, modified 
by the difficulties of the ground. In Bengal the collier turns 
out on an average 7 a to 75 tom of coal a year ; at H’arorJ the 
output is as high os 13a tom; at Dandot in the Salt Range 
the average has decreased from 51 tom in 1899 to 31 tons in 
1903, while at Khost in Baluchtstln it is 45 tom. 

Hours Of In the collieries of the Central Provinces, definite • shifts ’ 
v.ork.and are oliscrred, but in most of the Bengal mines the miners 
choose their own hours. They seldom think it necessary to 
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work for more than five days a week, and reduce the year* 
total still further by the observance of many feast-days. At 
most of the mines, underground work is undertaken by gangs 
Or families at a fi«ed price per ' tub ’ of coal. Tlie coal-cutters 
arc invariably men, but the wtirocn and children of a family 
carry the coal to the tubs, and push the tubs to the shaft or 
incline. The coal-cutters in Bengal can earn from 8 to u 
annas a day for underground work, while unskilled labourers 
on ’the surface earn only j to 4 annas a day. WVwnen may 
earn from 1 to 1 annas, and as a result of this high total 
income of a txmily there is a general rise of labour rates 
around all mining centres. 

The almost universal practice in Indian coal mines is to Cosh 
extract the coal on the system variously known at ‘ bon I and 
pillar,', ‘post and stall.’ o» ‘sfeiop ami rrnwn.' Although this '' 
system in Europe is fast being superseded by the more econo 
mical .‘long wall' method, ytt, owing to the thickness of most ■ 
of the Indian scams it is not easy In desist any mice suitable 
plan of working. It is undoubtedly wasteful, fiw the pillars 
form from 15 to 65 per cent, of the available coal . and at the 
present time, except in certain mines, where trained labour and 
efficient supervision arc possible, their extraction is not even 
contemplated. 

The strong roof so frequently found in the mines worked in 
Gondw.lna rods, which b due not only to the intrinsic strength 
of the rocks, but to the remarkable freedom from gcotcctonic 
disturbances on the Peninsula, adds a feature of safety not 
at once fully appreciated by those who have gained their 
experience in countries without these advantages, or where the 
galleries are subject to the stresses of a greater overburden. 

In the M.ikum field a highly inclined seam. 75 feet threk, is 
worked on a modification of the South Staffordshire system of 
‘square work.' The cool b removed in two, or sometime* 
three, sections the top section being removed first and a parting 
of stone and cool being k-ft untouched between each pair of 
sections. In the lkindot and Kh<nl mines thin «eaim arc 
worked in one operation on a modified * long- wall ' system. 

Electric lighting, electric blasting, and electric coal-cutting 
machines are now luring introduced into some of the Bengal 
mines. In a very few mines safety-larei>s arc used, but in the 
great majority no appreciable quantities of fire-damp art found. 

An important consideration, naturally, in every mining com pcaih-nue 
munity is the risk to life involved in what has been generally 
classed as it ‘ dangerous ’ occupation. As far as the industry dent*. 
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ha* progressed, the record is distinct!)- satisfactory. There has 
been not only a very low death rate from isolated accidents in 
Indian coal-mines, bat at the same time a general absence of 
those disasters which have caused European communities to 
impose legislation for the protection of the miner. 

During the post six years the death rate from accidents at 
Indian collieries has averaged o-8* |«cr thousand persons 
employed, while the yearly rate has varied between 0 68 und 
I JJ. The death rate in India 1* thus slightly more than half 
the rate in the United Kingdom, and almost exactly half of 
the average for the British Empire, which was 1-53 in 1901 
and 1-54 in 1907. It aho compares favourably with the rates 
in the principal foreign coal mining countries. In Austria the 
rates for 1901 and 190a were 1-39 and 1-60 per thousand 
respectively ; in (iermany mj and 1 - 93 ; in Belgium i-oj and 
107; in France i-ai and 1-09;- in Holland 147 and i-»7 ; 
and in the United Sates j-io and 3-15. • 

Umbra" The death-rate per thousand employed docs not. however, 
wbkraal * how ‘h* of the coal obtained ; and the 

pro.1 uc- Indian returns, calculated on this basis, give a less favourable 

ilo". result than the average for the rest of the Empire. Hie only 
country with which the Indian results can be directly compared 
is Cape Colony, where the output per (icrvon cm|»loy«d varies 
between 71 and 75 tons pet annum, and the loss of life per 
million tom of coal raised is about twice as great as in India. 

1 i«»th r«it *lhe vital statistics for gold and mica mines in India are 
ten « * li K h,l > lc " satisfactory. The average death-rate on the KolSr 
th« Kollr gold field during the |*rt six years has been *-43 per thousand 
Kldi. P*" 00 * employed. 13-67 per million tons of ore raised, and 
3- 1 3 for every hundred thousand pounds worth of gold rc 
covered. 

Iirath-ni* A« ,f *c mica mines the death rate from accidents, for an 
4m. tT avcra * c employment of 9,165 workers during the three years 
ipua since the mines base come under the Indian Mines Act. has 

mines. been 105 per thousand; l»ut the results are not sufficiently 

uniform to permit of a general conclusion as to the risk to life 
in mica mining, for out of a total of twenty-nine deaths for the 
whole period of three years, sixteen occurred in Nellon- 
District in 1901. 

I cgtsl.-i- In consequence of the growth of the mining industry, ami 
ilvn. the rapidly increasing employment of labour, arrangements 
were made by Government in 1894 for the preliminary inspec- 
tion of the chief mining areas, and as the outcome of the data 
so obtained it was decided in 1901 to pa»s an Act for the 
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regulation and inspection of mines- According to the Indian 
Mines Act VIII of 1901, all mining ofieratiiHH to a greater 
depth than ;o feet below the surface ate liable to examination 
by a duly qualified Inductor, and provision is made for the 
appointment of local mining boards and committees to inquire 
into cases of accidents or dangers considered by the Inspector* 
to be the result of mismanagement. Provision is also made 
in the Act for the framing of rules to regulate the duties of the 
Inspectors, to pcescrilie the duties of owners, agents, and 
managers, to prescribe the qualifications of managers, to arrange 
for regular returns of statistics and plans, and to draw up the 
usual regulations foe safeguarding the miners. 
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CHAPTER IV 



ARTS AND MANUFACTURES 
/. Introductory 

Prom* of Though India is pre-eminently an agricultural country, the 
,ni,l « *• » advance of other industries may be inferred from the circunv 
"rta* stance that foe many years past the returns of foreign trade 
country, have shown a steady expansion in the exports of manufactured 
goods and in the imports of raw materials. In the fifteen years 
ending with March, 1904. the increase amounted to 101 percent, 
under exports, and 45 per cent, under imports, while the ex- 
ports of Indian raw produce increased by only *8 |>cr cent., 
and the imports of foreign manufacture! by only 17 per can. 
India fat thus working up more and more of her own raw 
materials, and is finding an expanding foreign nuiket for her 
manufactures. At the same lime she requires a larger amount 
of imported raw products to feed ha mills, factories and work 
shops. 

Hand and The arts and manufactures of India are more easily separable 
lid Min*. in, ° * pt, ‘ ora > corresjionding with hand labour and steam-jiower, 
than are those of most countries; for handicrafts, in spite of the 
marvellous mechanical developments of the past century, are 
still very important to the Indian people. The carpenter, the 
potter, the blacksmith, the stonemason, the weaver, the dyer, 
the tailor, the shoemaker, the drug-seller, and the sweetmeat- 
maker are recognised members of moB village communities. 
The higher crafts those of artistic workers in wood, day. 
stone, metals and textiles— are carried on in special localities 
and in direct relationship to physical and administrative con 
ditions. When, for instance. hand-labour industries are prac- 
tised on a large scale they tend to become centrahrcd in the 
important towns. 

Steam-power manufactures are not m any way indigenous 
industries, but have been originated, and are Controlled, by the 
supply of raw material and fuel, by the facilities of transport, 
and by the degree of association with European enterprise. 
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II is impossible to mtcr into an elaborate dissertation, inter- The com- 
csting as the subject would be, on the influence '* religion and 
racial characteristics upon the crafts. The caste system i» pn» in Indian 
bably a less potent farter than might at first lie su|»poscd. 

Castes arc very rarely trade guilds : in fact, an exact parallel turn 
to the guilds of Europe can hardly be said to exist, |>cThaps 
never did exist, in India. 1 The same caste may embrace 
several crafts, and, as a rule, Muhammadans and Hindus 
engage in the same trade, each working for his own com- 
munity. Sometimes they lake recognizable sections of a craft 
and work separately. At other times they may be found in 
the same workshop; and Hindus now often employ Muliam 
madan craftsmen, whereas formerly the Hindu* were the 
labourers and the Muhammadans the employers. Taking, 
therefore, a wider cone ej-t ion than that «/ caste or even 
craft, the communities concerned in th, arts and manufacture, 
of India may be grouped a. follow., according as they ar. 
engaged in- 
ti) Rural industries, directly xssocuted wah agnruhun 
or agricultural produce. 

(*) Manufacturing and urban uccu|*lk*u the textile 
industries proper. 

(3) Sylvan occupations -the collection or utiliration of 
natural or wild products. 

(4) Occupations connected with mines and metals. 

Under each of these four groups both skilled and unskilled 

labour find tlserir place. The wild products assume in India 
a greater im|ortancc than in most countries, on account of 
their aggregate value, and also laxaoe of the- employment they 
afford to the poorer communities of the inheritable tract* in 
which they are, for the most |<art, found. 

India may be divided into five great industrial anas, which loot 
are enumerated below along with their more important rum- 
mercial and artistic productionv kndwuks. 

UnaiiAL AMD -Voam. Commercial. India-rubber, oilseeds 
and oil, lac, indigo, jute, paper, hides and skins, silk, opium, 
tobacco, tea, sugar, rice, gram, coal, iron, saltpeue. mica, pot- 
tery. Artistic and Mimor. Ivory-caning, umbrella-making, 
shell carving, Dacca muslins embroidery, mat making;. 

Northilb.n India (the United and Central Provinces, K.ij- 
putflna and Central India, the I’unjab and the Frontier Pro- 

■ The Beared approa.h U fowwl a the rt«le «*u«s m .on* the 
town, of Wettera Mb. 
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vine*, and Kashmir). Commercial. Rein, lac, oilseeds, 
l-rrfumtry, wap and candles, cutch, myralx*lanvs couun, silk, 
wool, leather, carpets and mats, wheat, flour, biscuits, opium, 
lea, sugar, beer and spirits, sktsham and doodar (cedar) woods 
barilla, borax, lead, copper, gypsum, salt, saltpetre. Artistic 
ant Minor. Tinned ware, lac -coloured metal ware, enamels, 
gold and silver plate, damascened ware, encrusted ware, copper 
and brass ware, stone -carving and lapidary work, pottery, wood 
carving, inlaid woodwork. latticework, pamlcd wood and papier 
mAche, ivory-carving, leather and skin work (belts flasks. 
&c.), lac-ware, dyeing and calicoprinting, tic-dyctaff. cotton 
manufactures, muslim, silk manula.tur.-v, woollen goods and 
shawls, embroidery, carpel, (wool and cotton), and miniature 
painting. 

WESTkRN India (Bombay Presidency, Bcrir, and Baluchi- 
stan). Commercial Gums, oilseeds cotton, wool, hides and 
skins drugs, wheat, salt A r tutu and Minor. Gold ami 

silver plate, wood-carving, marquetry, bom. leather and skin 
work, cotton goods 'll* manufactures embroidery. 

South*** India (Madras Presidency. Hjdtrlbkd, Mysore, 
and Coorg). Commemal. Oilseeds g*> and tallow, indigo, 
cotton, coir, ivory, 'kim, tea, coffee, cigars cardamoms and 
pepper, sugar, spirits rice, sandal wood, pr-uls gold, manga 
n«e, plumbago, cement. Artistic and Minor. Gold -ml 
silver plate. cnrvuMcd ware, rosier and liras, ware, stone 
curving, inlaid wood, sandalwood carving, ivory-carving ami 
staining, dyeing and hand-printing. silk manufactures cm 
broidery , carpeta and mats (cotton and wool). 

Burma. Commercial. India-rubber, varnish and lacquer, 
cutch, cigars rice, teak wood, petroleum (kerosene and 
candles), tin, rubies Artistic ond Minor. Wrought iron, 
niello-ware, gold and silver plate, copper and brass moulding 
and ware, wood and ivory curing, lacquer ware, and glass 
mosaic. 

The large number of commercial products and the poverty 
of artistic manufactures in Bengal, the small number of im 
portant and characteristic materials and crafts in Western 
India, and the comparative abundance of these in Southern 
India are significant features. In Burma, the artistic crafts art- 
more numerous and in some respects more important, than 
the commercial products. In Northern India, too, where 
external commerce is of less consequence than in the maritime 
Provinces there may be said to be almost a superabundance 
of artistic industries. 
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In I he Indian Museum at Calcutta, economic products with (We*. 
the manufacture* derived fn.ru them, have been arranged ° IIC , 
under the following classes: — «ox>nl- 

L Com.. Kean., Oto.**-*. *-1*. nlfurt.l. 

II. Oibccrfs "*U, Fttt, 1‘ wf—ny , Ac. 

in. IV‘ *•*» Tub. 

IV. Animal , Ixtiuiul ProdocU 

V. Fibers nd Kibrom VlaUmU 

VI. Dines MriKxn. CkmMl. 

VII. UiMe ubtfaacc*. tocUdiag Naicetks 

VIII. Timbers 

1\. Mn*U iml Miami*. 

Position* can readily be found for every indigenous craft and 
exotic industry of India under this classification, which will 
accordingly be adopted for the jiurpaw-* of the present chapter. 

Each of i he following sections wiH deal with one of these 
classes, and -ith the arts and industries derived therefrom. 

//. Industries dr r hid fram Cams, Resins, Oleo-resins. 

Inspissated Saps.&e. 

The articles thrown into thi» class might almost lw 
ipokcn of as derived from the- vegetable kingdom, though 
u few, including ROOM of great importance, such as tar and 
wax, arc untm.il products. 

little or no statistical information can la. furnished regarding TnAc. 
the internal trade in these articles, many of which are- exten 
lively used in village industries all over the country, but the 
foreign transactions shown in Table I (p. *53) may ** warded 
aa affording some conception of their jm|>ortancc. 

With the- exception of cam|ihor. none of the imjioetcd goods 
shown in the table can In. regarded as being raw material used 
in Indian manufactures. There is a fairly large industry 
in refining camphor, and in the amartmetil of the- int|iortcd 
gums Fully one third of these import* are again exported. 

It is probable, however, that the transit trade in gum*, 
drugs, Ax., will decline, and that the pints in the Persian 
Gulf and Red S«-.i from which it is derived will in the future 
consign more of their su|>plics dire«t to Europe, instead of 
Via Bombay 

The names cutch, catechu, and gambler include four Caleb and 
commercial substances. The n-anous extract (ircparcd by 
boiling chips of the wood of Arena Catttkm is the pale catechu 
or hath of the sub- Himalayan tract: from the wood ships 
of A. cattrhuoiJn is derived the Pegu cutch : the boiling of 
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the ripe betel-nuts of the palm Arrea Caltthu produces the 
arcca catechu of Madras and Mysore: and gambicr is made 
by boiling chips of the climbing stems of U nutria Gambitr 
found in the Malay Archipelago, J ava. and Sumatra. Chemically 
these four substances are very similar, containing as their 
active principles catechu tannin and catechin. The finer 
qualities, such as the inqiortcd gambicr and the pale catechu, 
possess a higher percentage of the latter. They arc regularly 
chewed along with betel leaf in the prey oration known as fan. 
The darker coloured and coarser qualities, such as the cutch 
of Pegu, arc largely employed as dyes and tans, especially 
for fishing-lines and nets. 

The production of cutch from Burma averages from 1 30,000 
to 150,000 cwt. a year, and that from Southern India and 
Bombay about 1,500 cwt., while Bengal and the United 
Provinces contribute about 10,000 cwt 

The restriction of the words lac and lacquer to denote two 
closely allied yet in many respects widely dissimilar industries 
is convenient, even if it be not quite justifiable etymologically. 
The material used in the firmer is the resinous extract derived 
from a hemipterous imect (7u.AWm /sou), and the latter 
ia a natural vegetable varnish. The lac industry is confined 
to India ; but there are two great centres of lacquering, Ja|K>n 
and Burma. 

Ijc yields two |irnductt— a rich deep red dye and a icsin 
|icrhaps best known in scaling was. The quest for a satisfac- 
tory supply of cochineal gave to England her first direct 
knowledge of lac. Hence our language derived the colour 
• lake ' from the Sanskrit lakika, as it had ' crimson ' from 
the Greek ktrmttt, ’vermilion* from the Latin vermitufut, 
and 'cochineal* from mAimt/b, a grain or berry. In the 
Ain-i-Ah&an reference it made to the use of lac as a varnish 
for woodwork. Van IJnschoten, the Dutch iai<anf whose 
travels were published in 1596, gives the first detailed descrip 
tion of both the dye and the resin ; and in the ' I irst Letter 
Book of the East India Company' there arc numerous 
references to ’gumlac,’ ’gumlacrc,‘and * laqua.’ So important, 
however, did the dye become, that al first it completely dwarfed 
the knowledge of the resin. 

The lac insect Uses on plant juke sucked up by means of 
a proboscis. The larvae escape from the dead bodies of the 
females, and crawl away in search of fresh twigs. Those that 
survive penetrate the twigs and become permanently fixed 
there till they emerge as insects, and the resinous exudation 
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is formed wound then bodies. The twigs continue to be 
encrusted until the crop is collected in May -June and 
October November, or just before the swarming seasons. 

The forest trees on which lac is reared arc s-cry numerous 
and diversified, but the best kn«*wn are fin Ira /random (dkak 
or fa/iil), Sik/ruhrra trijuga ( kusnm >, and Short* robuito (til). 

In Sind much success has been attained by propagation on 
A tana arthua (AuW or iitar), and in Assam a special crop 
of Cojanut indiiut (arhar) is grown upon which to feed the 
insect. It has long been believed that the well-known differ- 
ences in the quality of lac were due to the nature of the plants 
on which the insect is reared, but a more careful study seems 
likely to lead to the discovery of several species that would 
give the | ale nr colourless be to much ap|*cculcd. 

Twigs encrusted with be arc collected and told to the Muufa;- 
dealers under the name of -stick lac.' Them: arc dried, 
broken up, and crushes!, the wood removed, and the lac 
pounded and washed under water. live washings, when 
boiled down and conaMratcd. become -lac-dye,' and the 
washed l.v is known as * seed-lac.' According to the pun"** 
for which it it required, the Utter i» mixed in certain pro- 
portions with yellow arsenic or with resin. It may be here 
Observed that the considerable imports of foreign resin (mostly 
Canadian) received by India are mainly, if not entirely, intended 
to meet the demand of th. be manufacturers The [Hire 
or mixed be is now placed m long shallow togs made of 
American drill, and these by a simple contrivance are twisted 
in front of fires till the la*- me** and is squeezed through the 
texture of the hags. When sufficiently cooked, it is spread 
out on hot tubes until it assumes the form of Urge thin sheets. 

These are next taken up by skilled operator* who stand in 
front of the fires, and stretch the sheets till they become a% 
thin as paper, forming the -shellac' of commerce. Instead 
of being made into sheets, the molten lac may be drop|>cd 
on to smooth surfaces the result being -button lac. 1 A 
definite percentage of resin is an indispensable feature of 
most lacs, ax it lowers the melting point ; but beyond that 
proportion it becomes adulteration. The arsenic is required 
to impart a certain opacity and colour demanded by the trade. 

• Garnet lac ’ is a quality very largely produced at the steam- 
power factories. As its name implies, it is of a rich deep red 
colour ; no arsenic is employed in its preparation, and it is in 
demand for industries where colour is no disadvantage. 

Although steam-power has been successfully applied to 
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this industry, the hand labour factories still hold their own 
and for some grades produce qualities hardly if at all attainable 
by machinery. Lac factories arc almost confined to Bengal 
and the United Provinces. During the five years ending 1903 
the average number of factories registered was tor, giving 
employment to nearly 7.000 persons. 

Iiiiiunr.it I .ac is employed for many purposes, the mint important of 

all being its use as a spirit varnish, while it is also the chief 
material of sealing-wax. Ijrge quantities are used os a stiffen- 
ing material in hat-making, as an ingredient in lithographic ink, 
and as a cement. In India it enters into the agricultural, 
commercial, artistic, manufacturing, and domestic doings of the 
people to an extent hardly appreciated by the- ordinary observer. 
The existence of the poorer communities in agricultural ami 
forest tracts is made more tolerable through the income derived 
from the collection of the crude article. Village car|ienlers. 
cartwnghts, and turners all use lac in some form or other to 
varnish or colour their goods. Silver and copper-smiths cmplo) 
a lac bed upon which to hammer and punch their wares, while 
coloured ornamentations are made on bras, in imitation of 
enamelling and inlaying. Workers in Kory colour many of 
their goods with lac, the patterns being scratched below the 
surface, lapidaries construct grindstones «if the same material, 
and employ it to cement the blade in the haft in knives and 
swords. Potters, book landers, and makers of smoking-pipes 
all need lac as a varnish or stiffening material Jewellers load 
hollow gold and silver ornament, with it. or fix stones by its 
means. The makers of the humbler personal ornaments prv- 
|«are many varieties of Uc, and by its use colour pieces of tin 
foil (tinsel) placed under glass to imitate precious stone*. It 
is possible that one of the very earliest utilisations of lac was 
in fact this preparation of peasant Jewellery. Lastly, in the 
hands of the lac-turner or toy-maker Uc is of supreme im- 
portance. 

Artistic I-oc turnery may be viewed as a s p eci al feature of Indian 

wo,k ‘ ait, for [(radically every town of note has its lactumcrv. 

Wooden objects are coated with coloured Uc while revolving 
on live Uthe, and by different methods of treatment most 
varied and artistic effect, arc produced. The chief A ntics of 
pUin lac ornamentation are Patna. MurshidibSd, and Ifirbhrtm 
in Bengal ; Sylhet in .Assam ; SahSranpur, .Agra. Lucknow. 
Fatchpur, Benares, and Mini pur (which produce the Benares 
toys of trade) in the United Provinces ; Shahpur, Fcrtucpotv, 
and HoshiArpur in the Punjab ; .Ahrar, Jodh|mr. and Bikaner 
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in RajputJna ; SAvantvidi and Bombay city in Bombay ; 

Salem, Njndy.il, and Podanur in Madras; and Bangalore and 
Channapaina in Mysore. Etched Uc-*ork with floral designs 
is also prepared throughout India, the most noteworthy centre* 
of production being Bannu and Dcra Ismail Khin in the 
Frontier Province; P.ikpattan (Montgomery District I, Fero/c- 
pore. and HoshiJrpur in the Punjab , and Jaipur and lndragarh 
in Kajputnna Painted Uc-ware, showing hunches of flowers 
groups of animal* or hunting scenes, attains its highest perfection 
at Hyderabad (Sind), but this beautiful art is now steadily 
disup|>caring. 

'Hie first recorded exports of lac to Europe took place about Trade. 
1790 ; but the trade progressed very slowly, and in 1868-9 
shellac sent to Europe had reached a valuation of Ion than 
1 1 lakhs and the lac dye of 8 lakhi Since then the trade in 
lac-dye has gradually disappeared, while the export* of shellac 
have increased to more than r cruro in 1003-4. The trade 
in the latter commodity is howerer, »ubjcct to remarkable 
fluctuation* in both amount and price. 

The chief material used in Hurmn* lacquer work i» the Hwaine 
oWo-rcsilt (tkihf) obtained from Mt/a**rrA*t* unfit /a This lM ' |Uf ' 
is either employ ed in it» liquid state as a sarmsh. or is thickened 
by ashes or sawdust to a plastic condition and used as a 
moulding material or a* a cement for mosai.*. It is coloured 
with lampblack, with gold or silver leaf, with vermilion, with 
orpiment, with indigo, &C, and is applied with a brush or by 
the hand direct nr while resolving on the turning lathe. It is 
used as an ordinary varnish on woodwork or utilised to tender 
paper of cloth waterproof, as, far .-sample, in the manufacture 
of the very characteristic and artistic timbn-llas of Burma. It 
is also employed as a putty to fill up ilcfects in woodwork, or 
to close the meshes of basket -ware so as to convert articles into 
watertight drinking cu|«s and boxes. The lie** examples of 
Burmese lacquer ware are tin.- Pagan basket-ware, the gold- 
lacquered boxes and baskets of l*iwne, and the boxes, thrones 
&c., with moulded lacquer ornamentations p«'di»c<d at Man- 
dalay. In Manipur lacquer-work very similar to that of Burma i* 
produced ; but it is her. applied mainly to the ornamentation 
of sword scabbards and handles leather belts and the like. 

The method of imbedding coloured glass on the soft tUtsi Hum** 
may be presumed to have led to the Burmese art of glass 
mosaic so extensively followed in the ornamentation of -oil:, 
pagodas. In this instance thick, rxd fki/fi is employed as 
a cement, and by this art the surfaces of walls [-liars ami 
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ceilings are often richly covered with elaborate designs in 
coloured minor glass. 

Tr*lc. No particulars can be furnished regarding the magnitude 
of the Burmese lacquer trade. Tkilii it not in demand in 
Europe or India, although the material lends itself to many 
arts and industries. There arc no exports, therefore, of the 
crude article ; but since no Burmese household exists without 
a numerous and varied assortment of lacquered boxes, platters, 
cups, «Vc, the industry it important locally. ’ITicrc it also 
a small export of Burma lacquer work, mainly to the Straits 
Settlements- On the other hand, the mi|iort\ of Chinese and 
Japanese lacquer wares into India in 1903-4 were valued at 
about 1 J lakhs. 

Varnish Special varnishes are prepared all over India by dissolving 
"lutu-l rcsin * ' n baling oiL Several firms in Calcutta and Bombay 
wares regularly manufacture and sell such varnishes ; but, as a rule, 
the Indian craftsmen prepare their own varnish and very often 
C««o. prefer foreign copal to any Indian resin. Varnish, besides 
being required for woodwork generally, is in demand for 
special artistic craft* which may be regarded collectively us 
forms of gcaao. In Bikaner this art » used in the decoration 
of doors and the interior walls of houses, and has recently been 
applied to Ikin cd-flasks ( 4 »/pfc); in SMhpura (To'*) •» <» 
employed in the ornamentation of ahicld*. which luivc Irecn 
thought (without sufficient evidence) to show JajoneK- influence ; 
in HydcrJbld (IHxxan). in the production of fans, trays, flfc ; 
and in Nmam and N'andyll in the Kumoul District of Madras, 
in the elaboration of tables, door panels, and plates. The most 
striking difference between the gesso work of Nosam and of 
Hyderabad is the greater abundance of interposed animals in 
thu former. 

"’»» sixl Bee-culture is not an important industry in India, though it 
" “***' m « ht most advantageously be made so. In con 

sequence, the collection of honey and wax is usually one of 
the minor forest occupations, farmed out to jungle or hill tnbes. 
Wax is produced on a fairly large scale in certain Districts of 
Southern India and of the Central Provinces, and to a smaller 
extent in Bombay and Bengal. From the Western Himalayas, 
again, the export of wax is considerable, and wild honey und 
wax are collected in Burma. 

Beeswax is. exported from India in fairly large quantities, 
but the traffic does not expand. In 1876-7 the exports were 
valued at 7.3 lakhs; in 1886-7 at j-6 lakhs; in 1896-7 at 
2-8 lakhs; and in 1903-4 at 4-4 lakhs. Wax is used locally 
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in many industries, but not to the extent that might have been 
anticipated. It is, for example, employed as a resistant material 
in certain processes of dyeing ; it is used in moulding and in 
metallic castings, especially in Burma , but at the present day 
it is rarely made into candles. 

The most artistic use of wax in India is its special application I »ptoy • 
to the dyers' art. There are three characteristic centres of this “ 
entft- I" Kilahasti, in the North Arcot District of Madras, 
mythological subjects delineating scenes from the Rami yarn 
and the MahlbWrata are produced on cotton cloth; in 
MasulipaUm and elsewhere in Southern India, admirable 
chintzes have for many centuries been turned out, which are 
really hand painted textiles, to perfectly coloured that it is 
sometimes difficult to distinguish them from the finest em- 
broidery ; in Burma, silk fabrics arc printed with wax before 
being dyed. In all these instances beeswax is used to 
protect portions of the fabric from receiving the dye which is 
applied to the exposed surfaces, and by repeated alternation* 
of waxing and dyeing the most varied and effective results arc 
obtained. No particulars are, however, forthcoming as to the 
extent of the traffic in these fabrics. The art may be char 
arteri/ed as one of the most distinctive features of the textile 
industries of Southern India, whose chintzes are rtiuch more 
nearly related to those of the Malay Peninsula than to the 
calicoes of the rest of India. It is much to be regretted 
therefore that this beautiful craft ha* for some years given 
tokens of decay, owing to the demand for chca|tcr printed 
goods 

///. Industries derived from Oilseeds, Oils, Fats, and 
Perfumery 

The materials and industries which Call under this section 
arc mainly of agricultural interest. Some conception of their 
total value to India may be gathered from a study of the 
imports and exports. In 1900-1 these were collectively valued 
at 1 1 crores and in 1903-4 at 1 7 crocev Oils may be primarily 
classed as fixed and a* volatile (essential), and each of these 
may be subdivided into animal, vegetaMe, and mineral. 

If the figures shown in the returns of the foreign trade of Trade ii> 
India are rearranged, so as to bring together all the items that 
belong to the animal and vegetable oils and fats, but to exclude able 
as far as possible the mineral oils, the results shown in Table II * nd *“*■ 
(p. 153) are obtained. 
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Both the imports and exports have greatly expanded during 
the past twenty-seven years, more especially the former. The 
export trade in vegetable oilseeds is still by far the most 
important single item. 

MvitiUI Dyers and leather workers all use oil. and have done so 

“** from the remotest antiquity. One of the most important 
Indian uses of this article is the anointment of the person with 
sweet oils. The use of soap as a personal detergent i» to the 
mass of the people an unknown luxury. Crude wap is, 
however, largely manufactured and sold to washermen and 
dyers, and latterly soap manufacture on European methods 
has been successfully introduced Candles also are extensively 
used by the natives of India. Crude Mallow di|»’ are pro 
duced here and there all over the country, but the larlk of 
the candles used are imported from Europe. Within the last 
few years, however, a formidable rival to this import traffic has 
arisen through the manufacture of candles in Burma from wax 
procured in the refinement of petroleum, and through the 
production of similar candles at Calcutta from imported wax 
and paraffin. In the official trade statistics the im|iorts of 
candle* are returned collectively, so that it is not |*>vviblc to 
separate those made of mineral wax from those made of animal 
or vegetable waxes. 

0 Unit 1 There 1% a large ex|iort of oilseeds from India, the principal 

heads living linseed, sowamum u» gtngclly, rape, cotton seed, 
caator seed, ground-nuts epevnuts, and |wppy seed vide 
chapter i (Agriculture). The cx|iort of these seeds instead of 
the expressed oil a injurious from an agricultural jniinl of view, 
as it deprives the soil of useful mammal constituents. It is 
satisfactory, therefore, to note that the local production of oil 
from these seeds is making progress. In 1903 the number of 
the more important oil mills was ninety -nine, giving employ- 
ment to about 4.600 persons. The suburbs of Calcutta are 
crowded with pnvatc castor-oil mills. 

Ittumi The growing popularity of kerosene and other mineral oils 

n.img oil musl have curtailed the cultivation and manufacture of many 
of the minor oils, more especially those formerly grown for 
illumination and lubrication. Thirty years ago Euro|tcan 
residents in India, and the wealthier natives, employed either 
castor or coconut oil for house illumination. The introduction 
of refined kerosene from America drove these completely out 
of use within a remarkably short time. The import of a less 
pure hut cheaper Russian oil, with which Burma oil is now 
competing, and the supply of cheap (forman lamps suitable 
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for the consumption of kerosene, haw caused a sun greater 
displacement of vegetable illuminating oil*. Kerosene has, in 
fact, effected a revolution in the domestic economy of the 
people of India. 

In the production of the fabrics that bear the name of Waxcloth, 
•wax-cloth’ the natives of India show a knowledge of the “ j clo,h ' 
drying property of oil. The oil of Cartkamm (safflower) is linoleum, 
boiled for many hours, and then suddenly thrown into cold 
water, thereby producing a substance called roghan. This, 
when mixed with mineral pigments, forms a thick resinous and 
sticky paint, which sets and renders the fabrics coated with it 
waterproof. For this reason, roghan is largely used to preserve 
leather water-bucket*. The coloured roghan used in the pro 
duction of wax-cloth is smeared in a somewhat artistic fashion 
on cloth, an«l dries and sets rapidly. Wax-cloth* urc |ireparcd 
by Afrkll* in I’esMwar and other town* in Northern India. 

The craft is met with in other puts, and the oil employed i. 
often derived from linseed or even ca*tor ; but the industry is 
invariably practised by Muhammadan descendants of original 
Pathtn settlers in the plains. Ibis small and unim|«.nant 
industry is the only example in India aktn to the wax -cloth 
and Imoli uni industries of Kurofic. although the Bengal jute 
mills specially (irepare the cloth required in these. India 
import* a considerable amount of waxcloth and linoleum. In 
1876-7 the imports were valued at only R*. 18.00©. but by 
1903-4 they hail risen to 4. a lakh*. I'hefo would thus seem 
ample room for the establishment in India of oilcloth, linoleum, 
and water] woof sheeting factories. 

The traffic in animal oils, fats butler, gU, lard, and tallow, <74/, lard, 
8tc, is extensive and continuously expanding. In 1876-7 the 
exports under these heads were valued at 7j lakh* and in u'km 
1903-4 at 25 J lakhs. There is also a large import trade, which 
amounted to 4} lakhs in 1876-7 and to 14 lakhs in 1903-4. 

The most important single item under cx|>orts it gU (clarified 
butter), and under imports animal oils and tallow. 

Essential oils, perfumery, Arc. vary as to chemical nature hmwtlal 
and industrial purpose. The classification is convenient rather 
than logical, as separation between perfumes cosmetics, and 1 
condiment.* is often extremely difficult The imports of these 
articles (6J lakhs in 1903-4) are of far lest consequence than 
the exports (20-7 lakhs). The exports of seeds containing 
essential oils have been steadily increasing for some years: 
m 1876-7 they amounted to Rs. 29,000 and in 1903-4 to is-3 
lakhs. 
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Perfumery, one of the most ancient and honourable of 
Indian crafts, attains its greatest importance in Northern 
India. Jaunpur. Kansu j, and Ghiripur may be desenbed as 
the chief manufacturing localities , Ddh., Amritsar, and I .shore 
as the distributing centres ; and Bombay as the emporium of 
foreign transactions. The following are some of the more- 
important ingredient* in Indian perfumery lemon and gera- 
nium grass oils, spikenard, rose leaves, kut, musk, galangal, 
Himalayan dkuf, fakkotli, yiamgy/ang. and ktora. The use 
of sandalwood oil a* the bans of many products is repellent to 
some European tastes. 

in Indian painting may be broadly divided into three distinct 
style*— the Buddhist, exemplified by the wall-frescoes in the 
caves of AJanta; the Muhammadan style, as shown by the 
book illustrations and portraits of the Mughal artists, which 
their successors carry on to this day ; and the modern style of 
oil and water-colour painting as practised in the Schools of 
Art. The first mentioned is decorative rather than pictorial ; 
and the earliest true pictures of which we have any record arc 
the productions, under Persian influence, of the old Mughal 
artists, who apparently worked unde* considerable difficulty 
owing to the well-known Muhammadan objection to the 
delineation of natural forms. Probably the earliest encourage- 
ment they received was from the broadminded Akbar. The 
works of the present day differ little in style from those of the 
past ; and to the casual observer the -ant of atmosphere, the 
total disregard of all rules of perspective, and the general 
stiffness of the composition condemn them absolutely. Closer 
study, however, beings to hght the artist s capabilities for 
portraiture, combined with a sense of colour-harmony and 
a grasp of decorative effect The process of painting by which 
these work* are executed is known as ' body colour. 1 that is 
water-colour mixed with white, which gives them a solidity or 
• body *; and the paper used is an ordinary- and often thin 
country made material. From this style of picture-painting 
grew the art of miniaturfrpainting. which is earned to a con 
skkrable degree of excellence at I>dhi. These miniature 
paintings are usually executed on ivory by means of the ‘ body- 
colour' mentioned above, and generally depict historical scenes, 
buildings, and portraits. The colours now used are nearly all 
obtained from Eurofie, except the gold and white, which are 
made locally. 

The art described above is indigenous to India, but an 
exotic form has of Lite years become prominent. This is the 
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oil and waier -colour painting no* i>roducvd in no small 
quantity by the students and teachers erf the Schools of Art. 
Some of the work of this class displayed at the Delhi Ex- 
hibition of 1903 was remarkably good; but in most of it 
the drawing was defective and the technique and colouring 
were crude. 



IV. Indus tries mi net ted with Dyes and Tans 

The joint treatment of dyes with tans is ui many respects Scop* of 
both natural and scientific. Several tanning materials also '^ lon 
colour skins and leather, and many tinctorial reagents arc used 
by both dyers and tanner*. But a difficulty arises from the 
circumstance that hair and wool are animal |woducls that 
cannot theoretically be separated from horn, feathers, and 
other such substances. It follow* that dons and leather, as 
also ivory, tortoise shell, and the like, hase cither to lie placed 
under fibrous materials, ra else must be grouped by the-msclve*, 
as a transitional series Ivtween the |»roduc*» employed in their 
elaboration (gums, varnishes, 01b, tans, and dye*) and the 
textiles proper. It is proposed to adopt the latter course, 
and th. discussion of leather ami leather manufactures will 
accordingly be reserved for the succeeding section. It may 
further be observed that two «rf the dyeing and tanning 
materials, cutch and gamlncr, hase already been dealt with 
in section ii. 

While the record of most d.yurtmenu of Indian commerce TVcle.r U 
and industry is one of continuous pru*|>crity, the history 
dyeing is one of decline. The influence of the modem mineral Mimii; 
dyes (more especially aniline and alizarine) has been more 
destructive to the tinctorial and textile Industrie* of India than 
is commonly su|»po*ed. These cheap colour* have injur.d the 
artistic feelings of the people and demoralized many of the 
indigenous crafts. The delicacy and harmony of colour which 
formerly characterized Indian fabrics hase given place to 
brilliant, if not gaudy and discordant, tints, while the reputa- 
tion of these fabrics for durability of colour has at the same 
time been undermined. On the other hand, it has been main- 
tained that the advances of modem tinctorial science have, in 
their ultimate issue*, been in reality more constructive lhan 
destructive. This much at all events lias to be accepted as 
a fact, that considerably more than half the colour results 
attained at the present day in India are due to aniline or 
alizarine. On the whole, the materials used by the dyers are 
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not so much at fault as the change in the taste of the people, 
who have grown tired of pale, delicate colours, and have turned 
to the opposite extreme for something new. llut when this 
craving for glaring colours has passed a* ay, the Indian dyeis 
are no more likely to revert to the old rejected vegetable dyes 
than the dyers of Europe hare found it necessary to call for 
the production of the woad of their forefathers. The majority 
of the Indian vegetable dyes are fleeting, csjwcully the yellows 
and greens, and all are relatively expensive and troublesome. 
One of the most pressing modem dangers lies in the fact that 
there are good and had qualities of aniline and aliurine, and 
that their cheapness promotes the use of the inferior kinds. 
A still greater danger exists in the dyed textiles that arc ycurly 
pouring into India from foreign countries. These have given 
the Indian craftsmen models in vulgarity that may take a 
century or more to effscr. 

Trade. An inspection of the official returns of foreign trade in dyes 
and tans, abstracted in Table III <p. *54), reveals some striking 
facts. The total imports were, in 1903-4, valued at 98 lakhs, 
or more than a even times as much as those of 1876-7. while 
the exports -ere valued at 176 lakh* or about one half of 
those of 1876-7. This very serious lews to Indian commerce 
and agriculture may be said to represent the complete dcstruc 
tion of the safflower, the «/. and the lac-dye industries, and 
the serious decline that las taken place in that of indigo. 
The falling off in the exports of indigo has Iwcn continuous 
and rapid The transactions of 190J-3 »cte, for example. 
*7 per cent, less in quantity, and 35 per cent, less in value, 
than those of the preceding year, while in the five years 
ending with 1901-3 the acreage devoted to indigo had been 
curtailed by about one half. In vivid contrast with these 
losses, it may be stated that in 1903-4 the imports of aniline 
and cheap alizarine dyes were valued at 81-7 lakhs, while in 
1876-7 they had been 00 ly about ooe-sixteenth of this figure. 
It nuy be added that the imports into India of coloured, 
printed, and dyed cotton goods constitute a large and pros- 
perous trade. In 1876-7 these imports were valued at r-8 
crores. and in 1903-4 at 8 crores : and they may thus be 
regarded as successfully contesting the markets held for many 
centuries by the village raxgrez or dyer and the i/Mfigar or 
calico-printer. 

Indigo has been fully dealt with in chapter i (Agriculture), 
and it will suffice to say here that, in addition to the now 
declining production of the dye itself, there was formerly 
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a large export of indigodyed good* from India. The only 
survival of this is the export of blue cloth from Pondicherry 
to French Indochina, a survival due apparently to France* 
protectionist enactments in favour of her colonies. 

The safflower or h mm {Cart ham* 1 EmOmms) is largely Safflower, 
cultivated in India. It affords an oil-yickling seed as well as a 
dye, and not long ago the dye was an important article of export 
from Bengal. Thus its exports stood at 13,000 cwt, valued 
at 74 lakh*, in 1873-4, but had declined to 4.3°° <"*•» v * ,ucd 
at Rs. 67,500, in 1903-4. While, so far as tbe external trade 
is concerned, safflower has sunk to absolute insignificance, it 
still holds an honoured position among the dyes used by the 
people of India. It affords a rich delicate shade of rosepink. 
is cheap, easy of application, and fades rtaddy-aU qualifies 
lions that commend the aniline dye* for the temporary 
pur|>oscs so much in vogue with the people in India : hence 
safflower has been able to hold its own more effectually than 
has been the case with many other dyestuffs The value of 
the oilseed obtained has, no doubt, helped to jweserve this 
crop in the unequal contest with mineral dyes. 

The traffic in turmeric or Aaifl {Cm rex ms /#*•) las been Tu.nw.ti, 
less affected by modern chemical discoveries than that in 
other Indian dye-stuff* This it doubtle** due very’ largely 
to the circumstance that turmeric b perhaps more valuable 
as a condiment than as a dye Tbc export* have fluctuated 
considerably, but were practically as high in 1901-3 M 
were thirty years ago In 1903-4. however, there was a Urge 
decrease, the exports of that year being 68,000 art., valued 
at 44 Ukhs, against 116,000 cwt.. valued at 10 lakh*. in 1901-3* 

There arc two varieties of turmeric, one giving a hard rhirome 
rich in dye, and the other a soft aromatic edible root stock. 

The consumption of turmeric as an article of food in India 
must lie very great. No returns are available as to the area 
devoted to the crop, but it b possible that it is at least 
100,000 acres. Madras shows much the Urge* production, 
followed by Bengal and next by Bombay, while the United 
Provinces head the b* of the importing Province*. 

The a! plant (J fertWis timloris) was formerly extensively At 
cultivated in Rajputina, Central India, Bern and the Central 
Province*, and in the United Provinces. It was first 
scientifically described in 1794 from specimens seen under 
cultivation in Milwi. At the present day its cultivation is 
practically confined to one or two localities in the Central 
Provinces, and there are probably not twenty acres under the 
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crop. An Allied species (Jf. amptsttfoKo) is still cultivated 
in Eastern Bengal, Assam, and Burma, but to a very small 
extent- At cultivation was exceedingly profitable, and the 
loss of the industry caused much suffering for many years. 
The dye gave the rich deep Indian red so characteristic of 
the dyed textiles of the great central table land of India, but 
it has been completely driven from the market by special 
preparations of aluarine. 

tac-d,«. In 1869-70 the exports of lac dye (Tatkordia lotto) to 
foreign countries stood at about n.ooo cut., valued at 
9 l kkh*. but from that year they steadily declined, and there 
has been practically no export since 1896. Not many years 
ago lac-dye might have been said to represent the profit of 
the lac factory ; at the present day the manufacturer’s greatest 
difficulty is to discover a convenient way of getting rid of this 
now useless by product. 

M> rata- The fruits of Ttrmimalio CM*Jo, T. btUruo, and Pkyllanthui 
Embluo arc collectively designated rayrabolams. The most 
important of the three is the chcbulic or black myrabolam. 
There are various grades of this fruit known in commerce, 
depending upon the age at which it is collected, and the 
method of drying adopted. The long oval pointed and 
greenish-yellow quality (an unripe fruit) is the best, and is 
often known as the Jubbulporv myrabolam. The fully ripe, 
round, *0 ft, and spongy fruit is next to useless. The- bulk 
of the exports are from the forests of the Central Provinces 
and Bombay. 

The traffic in these fruits seems to be in a flourishing 
condition, giving employment to a Urge number of forest 
tribes to whom the trade is of importance. In 1876-7 the 
exports to foreign countries were 361,000 cwt , valued at 13$ 
lakhs of rupees, while in 1903-4 they had risen to 1, *30,000 cwt., 
valued at 41 lakhs. Next to indigo, the trade in myrabolams 
is now the most important single item among the transactions 
in dyes and Urn. 

l)>nnL* Of the crafts of India none are so universally and frequently 
c m Plo>«l “ of the ramgrn or dyer, and the thhifaar or 

'ljc-wo«k% calico- printer. Cotton is the common dress of the people, 
and, outside Bengal, brilliant colours are popular. Almost 
every race and caste has its favourite costume, colour, or 
method of attire, while festive seasons and ceremonials arc- 
marked by the use of dist in c ti ve colours in dress. And since 
the poor possess a limited number of garments, the desire 
for tinctorial changes can only be satisfied by the repeated 
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bleaching and dyeing of the same fabric. To this circumstance 
may possibly be attributed the fact that the majority of the In- 
dian dyes are fugitive, no effort basing licen made to discover 
the mordants by which they might be fixed. To the desire 
for many changes in colour is doubtless also due the modem 
popularity of aniline and alizarine dyes. They are cheap, easy 
of application, fade readily, and can be applied time after time 
without injury to the doth. 

A compirison of the rule of thumb methods that pervade 
the dyeing crafts of India with the exact systems pursued 
in Europe leaves no room for doubt that in every direction 
the native dyer is far behind his Western rival. The ignorance 
that exists in India regarding mordants would alone place the 
Eastern craftsman at a disadvantage which no hereditary skill, 
however admirable, could redeem. It is no nutter for surprise, 
therefore, that departures from the ancient methods and 
conditions of the dyer's art have l«n found unavoidable in 
res|K>ntc to modem demands 

The growth of cotton and other »tcam-|«ower weaving lias 
accordingly, within recent years gisen birth to large dye-works 
on European methods. Most cotton, wool, and silk factories 
have dye works of their own (usually in charge of 'killed 
operatives and scientific experts), and separate dye »«»kt have 
been started in large towns to dye the yam and piece-goods of 
the minor manufactures of the hand-loom workers. These 
are usually, however, of a small and primitive character. 
There are as yet no factories for the preparation of mineral or 
other special dye-stuffs, except indigo. 

The indigenous tinctorial industries may be classified as 
follows ~{a) Dyeing and Calico printing : (t) Tic-dycing : 

(r) Fainting and Waxing : (J) Tinsel-printing. 

The use of wax as a resistant in certain dyeing processes I lain 
has already been discussed in section ii ; the iwinnl remarks 
will therefore be confined to an effort to convey as Iwiefly as 
possible some conception of the remaining branches of plain 
dyeing. This industry is practised all over India. Few 
features of Indian lifo are in fact so striking as the sudden 
transition observable in the dresses of the people from the 
sombre tints of Bengal to the brilliant colours of Northern and 
Western India. Every I’rovince, indeed very nearly every 
large town or centre of enterprise, has something peculiar 
and characteristic in its dyes or methods of dyeing, or in the 
designs employed by its calico-printers. In the Punyab, as in 
Kashmir, the most sinking feature is the skin attained in 
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dyeing the floss silk used in fkilkiri embroidery into deep 
rich shades of old gold, magenta, and purple. The Central 
Provinces reveal the rich dark red of the «*/ dye. Rljputina 
and Central India show the charming art of dyeing the 
thinnest muslin or net with a different colour on each surface. 
This an is practised in Alwai and Kotah. and to some extent 
at Yeola and Nisik. In Madras the (hay root took the place 
of the hi dye, and gave the splendid rich deep reds once so 
famous in the silk handkerchiefs of that Presidency. 

Calico- So very different arc the styles of calico-printing met with 
in India, that a promiscuous asvmment may bo arranged 
Zoo-Up with almost unerring certainty under the names of the towns 
blocks. where they were produced. In Bengal this art is practised in 
one town only. Hljtpur near Patna. In the United Province*, 
Lucknow, Kanauj, FarrukhSbld, Jahinglrlbid (Bulandahuhr 
District) and Jifarganj (near Katehpur) have each well-marked 
styles of their own ; but collectively their most characteristic 
feature is the production of minute and elaborate designs on 
a white or pale-coloured field : these correspond very closely 
with the prints of Europe. In the Punjsh, KamSIu. Sultinpur, 
I ashore, Amritsar, and Gurdispur arc famous and the Punjab 
series is collectively aa distinct front that of the United 
Provinces as it is possible to imagine. So also, though of 
a still higher artistic order, is the series representative of 
Rijputiru and Central India, which embraces the calicoes 
of Ajmer, Sanganer. Jaipur. Jodhpur, Udaipur, Kotah, and 
Uj|ain. Almost classical in design and in vivid floral con- 
vcntioiulism, these products are superior in technique to the 
calicoes of the rest of India. They arc generally produced on 
fine white cotton srith the patterns printed through. Western 
India haa several noted centres, such as Ahmadibid, Batina, 
Broach. Kaira, and Surat in Cujarlt ; Bombay city ; and 
Khlndesh, Dhdrwir, and Nisik in the Marithi country . Here 
fuller’s earth, castor -oil, beeswax, and gum arc often used as 
resistant*. After being (Minted with a preparation of one or 
more of these si/bsunces, the fabric is dyed for the ground 
colour, very often by means of a brush, and in separate bands 
or panel'. In Sind, as in the Punjab, preference is given to 
faded or dull shades mostly in lemon-yellow, green, brick-red. 
or orange. But nothing could be more distinctive than the 
calicoes and chintzes produced in the Madras Presidency. The 
designs there used are more highly coloured, and more lx.kily 
conceived than in any other part of India 
Tie-ctyeiBc The once famous Bandana handkerchiefs arc perhaps the 




IV] ARTS AND MANUFACTURES 187 

best-known example of the art of tie -dyeing- IT* process is 
simple in theory, but to laborious in practice that it could 
only have been invented or pursued in a country where 
human labour was valued at an abnormally low figure. Portion* 
of a fabric arc tied up by thread and waked in some resistant 
material in elaboration 1 / the dexign. It is then dyed, its 
lightest colour and the threads are unwound, or further points 
arc tied up. and the fabric once more dyed. This is repeated 
until the design has been completed, when the threads are all 
unwound and points of sarious shades are revealed, usually 
on a dark-brown or black ‘ground. This art is practised 
throughout RJjputlna, Central India, and Cujarit. It is 
occasionally seen in Berlr and Madras and in the Meerut and 
Muttra Districts of the United Provinces. 

A faiMi is a name given to a textile (usually of mixed Muim. 
cotton and silk, hut sometimes |Hirrly of either material) 
in which bundles of the warp arc transversely tied at fixed 
intervals before being dyed. Th« term mmtkru moans 
• permitted.’ and h*» reference to the |*uhi>)ilian of the use 
of fine silk by Muhammadans, save in the form of narrow 
borders, or in war. When the textile i* «men a wavy |»llcrn 
is produced, knonn as kA*m/*ri. MaiArii arc woven all 
over the United Provinces (more especially at Benares, 
Aramgurh. and jAlaun). here and there in the 1‘unyab. and 
occasionally also in Bombay is tlic name given 

to a process of tiedyeing applied to silk, in which bundle* 
of the warp and weft are multicoloured, and arc so arranged 
that each colour appears on being woven at the exact place 
where required in the elaboration of the pattern. The 
beautiful wedding lira of the people of GujarAt are made 
of fia/ela silk. 

In many of the high cbm calkoc* of Southern India Mock- 
printing takes a subordinate place, and brushcokmring. with 
wax an a resistant, becomes the chief method. The beautiful aJko*. 
chintws or pa/ampom thus produced have already been briefly 
referred to. These product* were first generally known to 
Europeans in connexion with Calicut (hence our word ‘calico’), 
but their most famous centre was Masuhpatam. The domi 
nant ideas which hare separated this art into two widely differ 
ent forms are derived from the main uses to which the palam- 
ports were put— as idol canopies by the Hindus, and as prayer 
carpets by Muhammadans. In the former style the design is 
mythological, portraying scenes from the RAmAyana or the 
MahAbhArata. The most important centres for the production 
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of Hindu canopies are Masulipattm, Kalahari in North 
Arcot District, Salem, Madura, and Pilakollu (Kistna District). 
In other towns falamports are marie fot domestic rather than 
religious purposes, and these usually show sporting and rural 
scenes, and are largely block-painted. 

In the prayer carpets, curtains, and handkerchief* of Masu- 
lipatam, produced under Muhammadan influence, the pattern 
is usually the Persian tree of Hfc, with birds resting on its 
bough* and animal* reclining below it, and is set out in a deep 
red-brown with a profusion of blue. 

Throughout a Urge pan of Southern India handkerchiefs 
were formerly produced on a Urge tcale for export, but this 
trade has now greatly dwindled. The patterns of these, which 
showed on both surfaces, were in dark red with design* in blur, 
the outlines being picked out in white Coimbatore is still 
noted for its beautiful hand-painted curtains, sheet*, and hand- 
kerchiefs, the prevailing colour of which is light red with a 
small admixture of green and dark red. The designs arc floral, 
with birds and animals intermixed. 

Tinwl- I" tintd-pnnting an adhesive substance it applied to (ho 
pilailag. c | 0 th *nd subsequently dusted with colouring materials or gold 
and silver leaf. Special varieties of this art arc prepared here 
and there all over India, but there of Inhere, Jaipur, Sanganer, 
AhmadaMd, Nlsik, and the- Godivarf District erf Madras are 
the best. 

V. Industrial Prod u<ts dr rued from tht Annual 
Kingdom 



The animal products now to be discussed form an inter- 
mediate series between the articles employed mainly in elabora- 
tion of certain industrial results (gums oils. dyes, &r.) and 
those which constitute the actual material of the industries, 
such as fibres, timbers, and metals. By far the most important 
product of this class is leather, more details regarding which 
will be found bdow. The traffic in hides and skins is in fact 
one of the staples of Indian export, and during the five years 
ending with 1903-4 the average value was about £6,000.000. 
The undressed skins of full grown bovine animals arc usually 
called ' hides,’ while there of calves, sheep, and goats are known 
as 'skins.' A very considerable number of indigenous and 
foreign industries specially depend on the supplies of the 
animal substances falling under this section. The foreign 
transactions of 1903-4 are shown in Table IV (p. 954). The 
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exports have increased in a very much higher ratio than the 
imports, a circumstance that would appear, in some measure 
at least, to be due to the improvements effected in local 
manufacture. 

It it probable that the local manufactures in skins and Hide-, 
leather in India arc fully as saleable as the foreign transac- 
tions in these commodities. In 1876-7 the value of the im- and mini- 
ports and exports was about three crores of rupees, and in , * c,nre *- 
1903-4 nearly ten crores. During the famine years 1899-1900 
and 1900-1, when the supply of hides was largely increased by 
the death of cattle, the conditions of the trade (due to some 
extent to the war in South Africa) created an exceptionally 
brisk demand. Price* were thus maintained, in spite of the 
fact that 3* ,000,00© hides were exported in the two years. 

The curing, and to a smaller extent the tanning, of skins is 
practically confined to Southern India, and the exports arc 
conveyed mainly to the United States. I torn Bengal skins 
are exported in the salted condition Hut within the last few 
yean it has been observed that, while the export traffic in 
dressed goods has slightly decreased, the demand for Bengal 
raw skins has increased considerably. This is presumed to be 
in consequence of the cheaper and more efficient methods of 
tanning now practised in the United States 

In 1893 there were forty four large tanneries in India which TtnmrWx. 
gave employment to 3.804 persons, while in 1903 there were 
forty-three tanneries with 7.900 employes. Of these tanneries, 
thirty seven were in the Madras Presidency, and were con- 
cerned very largely in the dressing and tanning of the skint 
abosc mentioned. The tanneries of Northern India, especially 
those at Cawnporc. |«roducc leather, and are, moreover, very 
largely engaged in the saddlery, boot and shoe, and leather 
trunk trades. They also supply a proportion of the leather 
that is used by the village saddlers and shoemakers. All over 
India skins arc roughly tanned by certain classes, and n is no 
uncommon sight to find the skin of an animal filled with Un- 
iting material hanging from the bough of a tree until the desired 
change has been accomplished. In other instances crude vats 
containing but one or two skins are to be seen near Icathcr- 
workets’ houses. 

India possesses an extensive series of very excellent Unning 
materials, such as a c a c ia pods and bark, cutch, Indian sumach, 
tanner’s cauia, mangroves, myraboUms, and others. With 
these and similar materials, and by various methods and con- 
trivances, hides and skins are extensively cured, tanned, and 
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curried, and the leather is worked up in rct»j>onse to an im- 
mense and purely local demand. Attempts are now being 
made in the Madras Presidency to introduce chrome tanning. 

The imports of boots and shoes have for some years been 
increasing rapidly. In 1886-7 the supply was valued at 11-3 
lakhs, and in 1903-4 at *7-9 lakhs. Local manufactures are, 
however, still more important. Every village and town has its 
shoemakers ; in the cities whole streets are occupied by them, 
and one of the most striking features of the trade in some 
places is the large number of Chinamen engaged in it. Native 
shoes arc often elaborately embroidered, and even jewelled. 
The places most famed for artistic shoes and leather work 
generally are— Cuttack, Patna, and Slran (Bengal) ; K Am pur, 
Lucknow, Agra, Jhlmi, and Sahiranpur (United Provinces) ; 
Rawalpindi, Dera Chin Khln, and Hothilipur (Punjab); 
Peshawar and Kohlt (Frontier Province); Chinda (Central 
Provinces); Jaipur and Bikaner (Rljputlna) ; Surat, Ahroa 
dlbld, Poona, Ratnlgiri, and Hyderlbld (Bombay); and 
RaichQr, Salem, Trichinopoly. Madras, and Mysore (Southern 
India). These are the chief centres of the native trade ; but, 
as already said, Cawnpote stands out preeminently as the 
commercial centre of the modem trade in hoots of European 
style, shoes, saddlery, military cqui|»mcnu. trunks, \c. lastly, 
it may be added that for the past ten yean or so India lias 
begun to c*|»ort boots and shoes. In 1898-9 this traffic was 
valued at 3J lakhs, and in 1903-4 at 6 lakhs. These exports 
go from Calcutta and Bombay, and arc consigned mainly to 
Natal, Cape Colony, Mauritius, and Egypt. 

The sword slings and belts of Pcshlwar, Bannu, Kohat, 
the Dera jit. and Quetta are often beautiful and richly embroi 
dered. The powder-flasks, bullet <aies, and pouches attached 
to them also frequently exhibit fine work. Artistic water- 
bottles are made in Madras ; and Lahore, Sirxa, and HissAr 
produce leather bow Is for kukkas. Pen-cases, cigar-boxes, and 
dressing cases are produced in Nepal, in HoshiAr|»ur District, 
and at BilAspur. The socks (buskins), trousers, and coats 
made at Kangra and HoshiArpur from deer-skin {samtxir) are 
famous all over the Punjab. Afghln foittns (coats of shccp^ 
skin with the wool turned inwards) are richly embroidered. 
Bannu buskins, in soft red leather, are also well-known. 

The Cawnpore saddlery, which is famous all over India, is 
quite plain ; but ornamental saddlery and camel trappings are 
produced in Jaipur (Khcn), Bikaner, KathiJwlr (Kundla*, and 
Indore ; and at Siran in Bengal. The embroidered simbar 
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leather sheets of Hyderthld (Sir.d) have bold and effective 
designs. C.orakhpur also |*oduces embroidered sJmfar work 
in the form of saddlecloths and tabic-coven, and the embroi- 
dered leather of Chanda < Central Provinces) is the last relic 
of the former prosperity of that town. 

At Nosam, in the Kurnod District of Madras, leather mats 
are quaintly painted, and in many parts of KAjpulina and 
Bombay leather is admirably stamped and engraved in book 
binding. The most noted centres of this art are Alwar and 
AhmadAhdd. The carsing of rhinoceros hide shields is an old 
but decaying industry in Gujaril In former days these shields 
were used by Arab mercenaries , they are now made only as 
ornaments, chiefly for Europeans. The hides are imjioned from 
East Africa. In some cases, instead of being caned, the hide 
is so cured as to become almost transparent and of a pile 
amber colour. 

India is very largely dependent on foreign countries for its Ivwy. 
supplies of ivory. African ivory is closer in gram, and not so 
liable to turn yellow, or to warp and split, as the Indian. 
•Green’ ivoey is much better than ‘dead’: the latter term 
denotes ivory found on the ground, or stored so long that it 
has lost all its gelatine and bcsomc brittle and nun elastic. 

All the finer and more espcn»vc ivory crvingt are, as a rule, 
done on the best African ivory ; and even in inlaying, the hair- 
lines arc invariably in the btuiah white African article, the 
larger patches being in the dull chalky Indian quality. It is 
a curious fact that the armouries of the Indian princes contain 
a large numlicr of daggers, the hafts of which are made of fossil 
walrus ivories. Some of these weapons have histones that 
carry them back for centuries; and the traffic in conveying 
these special forms of ivory from Siberia, or even from Green- 
land, to India, mostly by tedious land routes must have existed 
long anterior to the present channels of commerce. 

Five localities are specially noted for their artistic ivories : Ivory- 
namely, Delhi, Murshidibad, Mysore. Travancure. and Moul- 
mein. The ivory-camng now produced at Delhi is modem, 
and mainly Hindu in character ; the articles produced arc richly 
designed and carefully finished— caskets, glove-boxes table 
ornaments (miniature elephants camels, horses carts &c.), 
paper-cutters card cases, whist-markers chessmen and the 
like. The Bengal ivory-workers like those of Delhi, produce 
a large variety of little ornaments (models of elephants, bullock 
carts, processions, &c.) for die European market. The ivory 
carvings of Mysore and Travancorc must, however, receive the 
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foremost position in India, and their decorative designs arc 
drawn from the early Chilukyan and Jain tradition* rather 
than from the Dravidian and Indo-Aryan school*. Iturmese 
ivory-carving seems to have been derived from India. The 
articles chiefly produced are dagger and dak handles, picture- 
framc*, paper cutter*, stands for silver bowls, chessmen, chairs, 
and images of Buddha. 

Ivory carving is, as a rule, hereditary, but there is no special 
caste identified with the craft. At some part* of the country 
the carvers arc carpenters, or silversmiths, while in places they 
are Muhammadan*. At Munhidlbld the industry, though 
originated by Muhammadans, is to-day in the hands of 
Hindus. 

Ivory-turning, which is less artistic than ivory-carving, is 
even more widespread : in fact, most towns have a few worker* 
of this class who make small articles such as bangle*, chess- 
men. antimony boars, and idols. The best specimens of ivory- 
turning are produced in Agra, Ahnu, Bikaner, Jodhpur (more 
especially PlhX Amritsar. Ludhilna. Paul la. Tippers, Tinipati, 
and the Codivan District of Madras. With the Sikh the use 
of a comb is almost a religious observance, and in Amritsar 
and other towps of the Punjab ivory comb* of great beauty 
are to be had. Occasionally Urge sums arc expended on 
v|>cciaj chairs, howdahs and throne* veneered with ivory, a* 
also in the purchase of rugs and fan* woven out of thread* cut 
from the tu*k. 

In several part* of IndU uood is inUid with ivory, but three 
localities are especially noted for the supenonty of their work : 
namely, M>tore, HoshUrpur in the Punjab, and Monghyr in 
Bengal. The M>sore work, where the surface of the ivory 
is ornamented with black designs, is of special excellence. 
Bone is sometimes used as an inferior substitute for ivory in 
inlaying. 

The term • Bombay Boxes ' has become a trade name foi 
sandalwood boxes veneered with ribbons, which arc built up 
of strips of ivory and coloured woods and tin, glued together 
lengthwise in elaboration of some design and then cut train- 
verscly to form the ribbons. < This is a form of marquetry and 
is called tadtli. It i* Urg’d) practised by the Hindu and 
Plrst cabinet-makers of Bombay city. Surat, Raroda, and 
Ahmadflbfld. Sometimes, in place of tadtli, the boxes have 
carved sandalwood or carved black-wood panels. In Southern 
India, and mainly in the town of Viragapaum. a somewhat 
similar industry exists, in which the outside of sandalwood 
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boxes, book-neks, &C-, arc veneered with thin layers of bom, 
tortoise-shell, or ivory, the ivory being often coloured with lac 
or cut by the fret-saw until it is as fine as lace. The ivory is, 
moreover, frequently overlaid on veneers of tortoise-shell or 
hom. In the Kocah State boxes and powder-flasks are veneered 
with horn, ivory, and mother-of-pearl set in lac. Ivory mats, 
made up of strips of such fine texture that the ivory is literally 
woven, are curiosities produced at Tippera, Dacca, Bharatpur, 
and e ls ewh e re . 

Miniature painting, which has attained a high proficiency in Miniature 
Northern India, is almost invariably practised on slabs of ivory, 
so thkPit becomes one of the am dependent on ivory. 

Articles made from buffalo hom are largely produced, but Hom 
are not, generally speaking, of much artistic value. The chief 
centres of the trade arc Cuttack. Monghyr, Sdtkhira (Khulna 
District), Mivighly, and Scrampoce in Bengal, where combs, 
broochi-s, necklace*, bangles, and the like arc made. Sibvlgar 
in Assam turn* out *alod qnxxu with quaint elephant handles ; 
and the Jaipur bow*, ornamented in diaper pattern, deserve 
notice. The KAjkot combs Bacoda spoons, and KAthiAwJr 
knife* lundlc*, and the Surat and Ahmadlbld boxes veneered 
with horn, are- all well-known. In Mysore umbrella handles, 
powder-boxes anti buttons are* made of buffalo hom, and arc 
often richly inlaid with ivory and copper. Madura produces 
excellent horn-carvings of animals. In RaiiUgiri and SAvant- 
vidi (Hominy) biton hom is made* into highly artistic table 
ornament*. 

Brush-making, while* not by any means developed to the full nHuk*. 
extent posable, still exists in India. Within the past ten years 
the expurt* of bristles and other brush-making fibre* have 
greatly ex|ianded, anti in 1903-4 were valued at soj lakhs. 

The export trade* in feathers is declining, owing 10 the pro- Kcuhci-. 
hibition issued in 190*. In 1 886-7 'he traffic was valued 
at 5‘ lakhs and in 1903-4 at only Rs. 5,100. Peacock 
feathers arc largely u*cd in Indu, the chief centres of their 
artistic utilisation being Benares NepU, Jhlnsi, AurangAbAd, 
Slvantvidi (Bombay), and Mysore. They are generally made 
into fans and fly-flappers. Formerly they were extensively 
employed in the manufacture of braids and trimmings exported 
to Europe for the ornamentation of ladies’ dresses. 

The traffic in coral consists mainly of the real article pro Cowl, 
cured from Italy. Bengal receives the largest amount; but 
the trade is subject to extreme fluctuations, and depends 
very largely on the demand of the great trading and hanking 
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communities of the Hindus, who chiefly indulge in necklaces 
of this material 

Pearl and chank fisheries are important in the extreme south 
of India and to some extent in Burma also. The supply from 
these docs not completely meet India's demands, and from 
3 to 4 lakhs' worth are annually im|iorted from Africa into 
Bombay and Rcngal The conch shell is cut into bracelets, 
armlets, charms, table-napkin rings, brooches, and the like. 
In Eastern Bengal, and more especially in Dacca, the i.tnkkari 
or shell-canrer is by no means an insignificant member of the 
artistic community. Shell bncelc-u, &c., after being carved, 
are coloured by lac melted into the sunk |iortions of lire design. 
The industry is practically confined to Bengal. Mothcr-of-|>carl 
is procured at the Indian fisheries, and is used by both stone 
and wood inlayers, more especially in Northern India. 

VI. Fibres, Textiles, and Textile Industries 

After food stuffs, no other group of products or industries U 
of such importance to India as that of textiles. The broadest 
conception of these includes all vegetable and animal fibres, 
whether simply plaited into basket-work, twisted into coarse 
rope, felted into paps*, or spun and woven into fabrics of 
gossamer texture Of the Indian vegetable fibres, cotton and 
jute are by far the most valuable. They are followed by coir, 
•doc, hemp, and paper nuking materials, and then by rope, 
cordage, brush-making, mat-making, and basket-work fibre*. 
Flax (linen) is chiefly of interest as an imported article ; and 
though much has been written about rhea or China grass, it is, 
so far as India is concerned, a curiosity more than a regular 
article of trade. There are perhaps 300 fibre- yielding plants 
in India ; and of these about too are more or less regularly 
used by the people, but only ten or twelve are established 
articles of trade. Of the animal fibres sdk, wool, fashm, and 
hair arc very important. 

Some conception of the magnitude of the textile interests of 
India may be conveyed by the circumstance* that the total 
f*>rctgn transactions in 1903-4 *trrc valued at more* than 
98 croces (£65,500.000 sterling), being nearly two and a half 
times as much as the declared value of the traffic in 1876-7. 
These figures are derived by bringing together textiles of 
every description, raw and manufactured. In 1876-7 imports 
exceeded exports by more than three crates. In 1 890-1 the 
exports almost equalled the imports in value, and in 1903-4 
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they surpassed them by zt crorcs. This result is largely 
due to the prosperity of the cotton and jute mill* of India. 
The ex|iorts of cotton yam and cotton goods were valued at 
81 lakhs in 1876-7, and at 10J crocc* in 1903-4; the corre- 
sponding figures for jute manufactures were 71 lakhs and 
9! ctorcs. Table V (p. *55) shows India's foreign transactions 
in textiles in 1903-4. 

In 1903-4 India possessed 1411 mills, presses, gins, fila- 
tures, Sic., concerned with cotton, jute, paper, silk, and woollen 
manufactures. These give regular employment to more than 
400,000 persons, and occasional employment to perhaps double 
that number. In 1896-7 there were in all 1,084 such factories, 
so that in seven years there has been a considerable advance. 
Of the mills, factories. Sic., now running, only about forty arc 
worked by hand, animal, or water-power; all the others use 
steam. 

In the whole field of economic science |«rtha|»s no more 
remarkable example exists of a sudden development than the 
growth of the cotton industries and trades of Eurojw and 
America. The enormous importance of the fibre in the 
agriculture and commerce of the world at the present day 
renders it difficult to believe that only a few hundred years ago 
this, the moat valuable of all fibres, was almost unknown to the 
civilized nations of the West. Nofcas surprising is it that cotton, 
which hus for many centuries been the stajde article of clothing 
of the people of India and other lout cm countries, should 
scarcely find a place in their early literature. 

Towards the close of the first century of the present era 
Arrian described Indian cotton as carried by the Arabs from 
Broach up the Red Sea to Aduli, and he further speak* of 
extensive trail.: in the dyed sheets of Mavuli|iatam. The muslins 
of I)arca were known to the Greeks under the name gang, tika, 
a word suggestive of their origin from the banks of the Ganges. 
Thus it may safely be concluded that in India the arts of 
Colton-spinning and cotton- wearing srere in a high state of 
proficiency two thousand years ago. Cotton-weaving was only 
introduced into England in the seventeenth century, and in 
17*1 an Act was passed prohibiting, in the interests of 
Manchester, the importation of printed calicoes from India. 
It may also be mentioned that in 1784 a ship arrived at 
Liverjwoi with eight bags of cotton from the United States, 
which were seized on the ground that so much cotton could 
not have been produced there. Soon after this the whole 
aspect of the cotton trade of the world had changed, and 



interest. 



Cotton. 

Ilwtocy. 




196 THE INDIAN EMPIRE [ chap . 

India then fell into a position of very secondary importance. 
Instead of furnishing Europe with cotton goods she now became 
dependent on England for her own supplies, a remarkable 
instance of the triumph of improved mechanical contrivances 
and intelligent agriculture over hereditary skill and primitive 
traditions. 

The dawn of India’s second life in the cotton industries 
broke with the establishment of the first steam power spinning 
and weaving factory ; and, as in Europe, that new life meant the 
gradual annihilation of hand loom weaving and the concen- 
tration of the weavers in the larger towns. Steam factories 
have sprung into existence all user India, and are yearly being 
multiplied, while native capital is being |>oured into them tu 
an extent not experienced in any other Indian industry. It 
has been estimated that at present £13,500,000 sterling is 
invested in the cotton nulls of India, and that they give 
employment, directly or indirectly, to 350/500 persons. 

Picdsctioi. The cultivation of raw cotton has been described in chapter 1 
(Agriculture); and it will suffice to say here that the production 
of low count yam. which for many years was the chief item of 
India’s modem traffic, tended to degrade rather than to improve 
the quality of the staple. If the manufacturer would j*y no 
more for a long than for a shut staple, the Indian cultivator 
naturally sought to raise the plant tliat would give the highest 
yield. It is no* surprising, therefore, that within the last thirty 
years the fine long-stapled cottons of India- the cottons that 
at one time were much admired, and found a ready sale in 
Europe— have gradually disappeared, and that a most inferior 
but highly productive kind has taken their place. That inferior 
yams might come to be refused both in India and In China 
seems never to have been contemplated, yet it may now be 
affirmed that the future prospenty of the Indian cotton industry 
will turn very largely on whether or not the Indian cultivator 
can produce cotton superior to that at present grown. 

A little less than half the Indian production is required to 
feed the steam-power spinning factories of the country. The 
hand loom weavers now rarely si«n their own yam, but purchase 
supplies either of unported or of Indian mill spun yam. It may 
thus be accepted that the balance of production over the 
demands of the Indian mills is available for the foreign markets. 
During the past three years the following amounts of raw cotton 
were exported:— 5,700.000 cwt in 1901-2, 6,045,000 cwt. in 
1 907-3, and 7,93t,ooo cwt in 1903-4. The average value of 
the exports during the last five years was nearly 1 5 crorcs ; and 
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if we assume an equal value for ihe portion of the crop retained 
in India, it may be accepted as not far from correct that the 
total reached 30 crere* or about £70.000,000 sterling. 

AU over the cotton- growing areas large steam-power ginning 
and pressing mills have been established, to meet local demands 
and necessities. In consequence the cultivators have discon- 
tinued ginning their own cotton, and the evil effect of this in 
respect to the mixing of seed has already been referred to in 
chapter i. In 1903 India possessed 895 ginning factories 
and pressing mills, which gave employment to nearly 75,500 
persons. 

The first cotton mill in India was tuned in 1818. near 
Calcutu ; the first of the Bombay senes was esubluhed in 
1851 ; and ten years later a doren mills with 338,000 spindles 
were at work. In 1879 the number had increased to fifty-six 
mills with 1,500,000 spindle* In 1886-7 there were ninety 
nulls, with 17,000 looms and 7,703.000 syndics; in 1896-7, 
155 mills, with 37,000 looms and 3.984.000 syndics; in iyoi-7, 
194 mills, with 47,000 looms and 4*91 fioo Spindles ; and in 
1903-4. i 04 mills with 46,000 looms and 5,113,000 spindles. 
Of Or: nulls, eighty-four are in liomtuy city and thirty-two in 
Ahmadlkld. Wiihfa the decade ending 1903-4, the number 
of looms increased by 58 per cent and the number of syndics 
by 47 per cent. The capittl invested >n cotton mills has been 
estimated at about 17 crorcx; and they give permanent em- 
ployment to 186.000 persons, besides occasional employment 
to large numbers of cultivators, outers, boatmen, Bx. Between 
the years 1893 and 1900 the industry was dqxcssed, profits 
being affected by the disturbance in exchange relations with 
ihe bar East which followed the closure of the Indian mints ; 
by over-production ; by |4aguc, |ioor cotton crops, and famine ; 
and by the disturbances in China. Since lyoi there las, 
however, been a very satisfactory improvement. 

It has liecn said of India today that ‘weaving is f«r the 
most part the pursuit of the by tune of the persons who weave.' 
That is doubtless the condition in many parts of the country ; 
but here and there centres of professional hand-loom weaving 
still oust, where the village weaver holds an honoured position 
and turns out a fair portion of the dresses worn by the more 
conservative and orthodox members of the community. In 
creased prosperity for these hard-working and deserving 
craftsmen was held by some writers as likely to ensue when, 
in 1896, the duty on imported yam was repealed, while power- 
loom manufactures, foreign and Indian, remained liable to 
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duty 1 . It was thought that all that was necessary, in order 
to restore the hand-loom industry, was to teach native weavers 
the use of improved contrivances- It may, however, be safely 
affirmed that there is norhing eithet, too fine in texture or too 
complicated in pattern for the poweT loom manufacturer to 
produce, and that his advent on the field is only restricted by 
the possibilities of profit. The finest I'acca muslins and the 
most intricate Kashmir shawl* can be, and have hcen, produced 
by machinery. But there arc still markets eminently suited to 
the hand weaver, such as the production of special uirU and 
htngii (women's cloths and turhans) of a particular shape and 
sire, which the power-loom producer docs not successfully 
contest, because the demand is too small or too local. 

The artistic cotton products of India may be grouped under 
two main heads— kng-cloths and damasks ; and muslins, plain 
and figured. The cloths turned out are of fine quality, and 
may be either while or coloured ; but the patterns are usually 
woven, not printed. When checked (and of a thick material) 
they are, in Northern India, styled kkatt, and in the south 
galrim ; when striped they arc spoken of a* tills, and arc 
generally used for women's trousers The usual 

colours are dark red for Hindu* and dark blue fur M chain 
madanv interwoven in both cases with white. I «ama*k proper 
is usually much finer, and a generally woven in white only. 
The following arc the chief vernacular term* employed in 
connexion with cotton cloths The dhoti or dholar, worn by 
men, is a piece of plain rloth. generally having a coloured 
Ivor tier and nwavuring about s yards in length, and 1 1 yard* 
in width. It may be made locally 01 imported. The tin 
or women's upper garment varies greatly, according to tin 
wealth, position, or caste of the wearer, as regards tin material 
used and the ornamentation employed. With the finer material* 
it is generally woven as a gaure, and is still largely hand-loom 
work. The Mr I has a larger coloured border Ilian the dhoti. 
or it may be entirely coloured, the pattern being woven into it. 
or it is of calico, printed or embroidered Red. blue, aid green 
are the colours most generally used. It is usually worn round 
the waist, the end being thrown oveT the head in place of a 
shawl. The uiri is, from an art point of view, per hap* the 
most picturesque of all Indian garments. The chltdar or shawl 
is a sheet usually about 3 yards long and half as wide. It is 
worn by men. but only by certain classes of women, and is 
thrown across the shoulders or (by women) over the head- 
' See VoL IV. chip. riii. MneriW*. (CoOom,‘. 
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The fmgri or hmgi ( I urban) is a Jong narrow strip of doth 
worn by men round the head. The same material may be 
worn round the waist as a cummerbund. The tkoli (AAina) 
is a little bodice now largely worn by women below the lari. 

It is often of a rich material or delicately embroidered. The 
1 usi has already been referred to as the striped doth used in 
nuking trousers, and is often of a beautiful material. If to 
this list be added the large shoulder-sheet, often quilted, called 
the fard or rauti; the Aid/ or faJan&mh, a similar sheet also 
used as a bed cow ; the floorcloth (jitim or /art A) and the 
rug (dari or lAatraiyi), the series of the principal artistic textile 
articles of native dress and household use may be agarded a* 
complete. 

In the Punjab and the Frontier Province beautiful iirrrr 1 tol.» of 
■ re nude in the Derail* ncighbounng country, 

especially at Dcra Ismail Khln, Jhang. MulUn, and Shlhpui. 

The drills (tabrint) of 1 -udhana closely resemble similar good* 
from F.uroiie. The /.«// of Kohit and Pcshlwar <im <uted in 
Ludhiana) are famous all over the Hast ; they’ are mostly in 
pale drab or dark blue, with richly worked end-piece, in stnpc* 
of gold wire and coloured silk. In the and of 

Shlhpur nnd Multln stnpc* in red. yellow, and green are 
frequent. A special cloth known as ptrbi Ui, made in 
Curdl'pur, is in request all over India. The glared fAati 
fabric, of Jullundur are abo well-known. 

The coarser broadcloth of the United Prorincs is known ife 
a. girant, pirk*, o» (Aand.tka, and the finer good, as la nub. |, n 0 l 1 ' <r . 
The best qualities of the Utter arc made in the Benares. 
BulainMuhr. F)/Jbad. Jaun,iur. Mirrlpur. and Kle Bareli 
District*. The Aantoni or double pattern fabrics of Allgarb 
arc very beautiful ; and the checked and stnpcd ptlvims from 
Agra (locally known as hjAAA**s) still enjoy some reputation, 
though they have suffered seriously from the com|«ctition of 
imported ijoods. The damask, of the Rim pur State have a 
considerable local market, and arc admirable of their kind. 

The mint famous cloths of the Central Provinces arc those Of U»r 
of Umrcr in Nagpur IHstrkt, and of Paunl in BliandAra 
Their chief product is dkaTu, the glory of which is the breadth a *d tiers. . 
and beauty of the borders Nlgpur contains one of the most 
successful of the cotton mills in India, which turns out good 
dhotis, but unfortunately without the artist* borders of former 
times. Among the most delicate of the saris are those of Burhin 
pur, with variegated borders interwoven with gold-plated thread. 

The flower-bordered sans of Samhalpur are called f>Ai<Ha . and 
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peculiar lo this District are the tarn known as hansahali, 
bordered or striped with fantastic animal designs. These 
hansabalis are perhaps the roost artistic product of the Central 
Provinces. The Akola and Ett i ch p ur Districts of Bertr arc 
known all over India for their cotton goods, more especially 
checked and striped handkerchiefs, which are worn round the 
head or waist. Their chief beauty consists in the rich shado 
of red used in colouring the yam. 

Cossimbtuar, Chittagong, Patna, and Sintipor (Nadia Dis- 
trict) have been famed for their cotton goods since the East 
India Company had factories in these places, but the business is 
at present purely local. Tippera has a fairly large trade in cotton 
weaving ; and Dacca, famous for its fine muslins, still holds a 
foremost position among the Bengal centres of cotton spinning 
and weaving. The damask broadcloths of JahlnAhiUl (Patna 
District), Rangpur, and Dinljpur have a fair reputation. 

In the Bombay Presidency, Belgium and Dhlrrtr are noted 
for their fine idW*. which have bold silk borders and beautiful 
end-pieces ; and the saris of Bi)Apur are also of high quality. 
Nisik is famous for its turbans, especially 'hose produced at 
Yeola. lugadis of cotton and silk mixed, or cotton with silk 
borders, are also largely made there. Situs are extensively 
produced in TMna. The COttrwi manufactures of Bombay 
city fall under the head of ordinary commercial rather than of 
artistic goods, and the same may be said uf AhmadlUtd : but 
the hand-kmm ikrtart and lAaJofai if the latter place have 
pretty silk borders and find a market all over the 1‘rcsidency. 
Surat turns out superior lumgts, saris, and sills, while Hiuach 
gives attention to rausis. 

Coarse doth (Jamgari) is manufactured in every village in 
Sind, and sisls at Hal* in HydcrJbld District. Hyderabad 
itself is famed for its aga/fii or strings for supporting trousers : 
these are rainbow -coloured for men and of a fair game texture 
for women. It also turns out cheap k Arses of an exceptionally 
rich quality, woven in red and green or red and yellow cotton, 
the weavers of this class of article mostly residing at Narapur. 
Tatta used to be renowned for enttim chintaes as well as silk 
goods, while Karachi has some credit for its /**# s, khtses, and 
sisis. 

In (iodlvari District certain villages round Cocanlda and 
Rljahmundry have a high reputation for their cotton goods. 
The blue pslamports and fine shirting cloths of NeDorc were 
at one time largely exported to the West Indies, but this 
trade was ruined through the emancipation of the slaves 
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ficcdmcn refusing to buy articles which they regarded as 
symbols of their former slavery ; and of all the ancient scats 
of cotton-weaving in Southern India. Riyahmundry is the only 
one that to-day occupies a fairly assured position. The punted 
chintzes of Masulipatam, Kalahari, and Madura have already 
been mentioned. 

In Mysore good damask broadcloths are turned out, 
especially at Bangalore ; the chintzes of Shimoga, and the 
printed cloths of Bangalore, are similar to those formerly 
produced at Sermgapatam. 

In Burma, as in Assam, weaving is a domestic industry, 
carried on mainly by women. 

The fine muslins of Dacca have been famed f«»r centuries. Dacca 
An exhaustive account of them, written by l»r. James Taylor, 
was published in 1851. The skein of yam which a native 
weaver measured in his presence, *a>* I *. Taylor, proved to 
be *50 miles in length to the pound of cotton. A pojiulai 
method of testing fineness was to ascertain if the « loth |*ndiH»d 
would pass through a lady’s ring. Speaking of the very fine 
yam produced in Dacca, Dr. Taylor forth, r explains that the 
shortne ss of the stajdc renders it unxuitnl to machine spinning, 
but nevertheless the local spinners are aide to produce with it 
the smile results as from the finest long-stapled cottons of 
America. 1 lie tendency of the fibre to expand with moisture is 
the criterion by which the natix. apinnes judges of the suitability 
for fine, that is cxce|Xionall>- high count, panning. English yarn 
swells on bleaching, while Dacca spun thread shrinks and 
becomes stronger the more fiesjuently it is subjected to that 
process. It would thus a|>pcar that the Eun>|»ean spinner 
may still have something to Warn from the hand worker which 
might |iossibly lead to spinning shorter staple* than are at 
present considered indispen<ahlc. Some of the finer Dacca 
muslins arc woven of yams that measure 400V, but higher 
counts than these have been produced in Eurof>e. «> that 
beautiful though the fine muslins of Dacca. Ami. Chundcrt, 

Kotah, Rohtak, Benares, and other localities may be. they 
arc not superior in fineness to muslins that can be made 
in Europe. 

Figured or flowered muslins (jdm&*it) are, from an art 
point of view, the best products of Bengal. These are literally JJJjJjaj* 
cotton brocades, the pattern or flower being formed by spools 
canying special threads of cotton, silk, or gold that are thrust 

1 Colton jarni ire said to be of to\ jo's, Sc., count. «heo Dot UMt 
thM a like nnmber cf hanks of 840 yard, go to -.be ponsJ avoudapoM. 
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by l he hand within the warp, and arc thus supplementary to 
the weft. It would take many pages to describe the chief 
designs met with ; it roust suffice to say that they arc strongly 
Persian in feeling and conception. The fabric is usually grey 
cotton, ornamented with blue black designs or occasionally 
with brightly coloured cottons, and gold or silver wire. When 
made in the form of uHi the ends have large U*ld comer- 
pieces. Dacca is the most famous centre for jimdamii. 
Coloured uirif with brightly coloured flowers are 

produced at Slntipur in N'adil District, and elsewhere in 
Bengal, and are sold extensively at Howrah ; the coloured sarh 
of Tippera also deserve mention. 

Mialuu of In the United Provinces. Sikandaribld in Ilulandshahr 
ihcUait*! District, Mau in Atamgarh, Mahmftdnagar in Lucknow, Jais 
•nd'thT* ' n Bareli, TlndA in Fytihid, and Benares arc famous for 
their plain, stnpcd. and flowered muslins, the jimitmt of 
Tlndfl being of special excellence. In the Pun)ab, muslins 
used to be largely produced at Delhi and arc Mill made at 
Rohtak. 

Of kijpu- Among the muslins of k 3 )j*iUn* the foremost place is held 
twi* ui.l by those of Kotah. Chandcrl. m Gwalior, and the town of 
Imlu" Gwalior itself turn out highrlav* goods. Those of Gwalior 
arc usually checked and figured, while the border of the 
Chandcrl muslins is m silk or gold, the silk being double 
woven so as to show a different colour on cadi side. Indore 
and SJrangpur (tVsrts State) produce unbleached muslins of 
Considerate beauty. 

OfMsdrs. Ami, in the North Arcot District of Madras, is well-known 
for its fine muslins (though they arc not so fine as those of 
Dacca), but the demand for these goods has declined very 
seriously of late years. Other Madras muslins with a local 
reputation arc those of Adoni, Madura, and Tanjore. The 
Venkatagiri muslin (white with gold or coloured bands) is 
mostly used for turbans. 

Twist and In 1903-4 the mills of British India produced 556,000,000 lb. 
jnm. j arn> or about 100,000,000 lb. more than in 1897-8, and 

those in Native States a. 500,000 lb. Of the total production, 
three-quarters of which is in the Bombay Presidency, about 
104,000,000 lb. (or 18 per cent.) were higher counts, that is to 
say, qualities above ao's. One of the most significant features 
of the modem traffic m Indian cotton manufactures is this 
increase in the out-turn of the higher count yams, for which 
a good deal of Egyptian raw cotton is imported. The pro- 
duction of these counts in 1903-4 was a’.ooo.ooo lb. in excess 
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of that only five yean previously. By way of contrast with 
this prosperous Indian industry, it may be pointed out that tin- 
weight of twist and yarn imported in 1S88-9 was 5 *,500,000 lb. ; 
in 1898-9 it had fallen to 45,500,000 lb, and in 1903-4 
to *8,ooo,ooo lb. It would thus appear that the imports arc 
steadily declining with the growth of the Indian production of 
higher-class yarns. 

Turning now to the capons of Indian twists and yams, in 
1876-7 these amounted to 8,000,000 lb., valued at 37 lakhs, 
and in 1903-4 to 15z.500.000 lb., valued at about 9 crores. 
Deducting the exports from the total production it appears that in 
thclaltcr year 3*6,000,000 1 b. of Indian yam and *8,000,000 lb. 
of imported yam were available for Indian power and hand- 
looms. It seems fairly certain that, but for the exports 
of raw cotton and the existence of the Indian steam 
power nulls, the area of cotton cultivation in India would lie 
reduced to about one-quarter it» present extent. One half of 
the total production is exported raw and onccputut in the 
form of yam. thus leaving th» remaining quarter to meet local 
demands. 

The woven goods produced by the Indian mills amounted IV<r. 
to 99.000,000 lb. in 1898-9 and l» 131,000.000 lb. in 1903-4- 
These goods ore mainly grey unblwhed cottons, 80 per 
Cent, being of that nature. The proportion of higher-claxs 
goods varies in different Provinces. In 1903-4 Madras 
returned nearly 64 per cent., the Central Province* (including 
Ber 3 r) 18 per cent., and Bombay 18 per cent, of the total 
manufactures as white and coloured goods, hosiery, &c. The 
grey good* represent about 4 yards to the pound in weight, »o 
that the Indian mills manufactured about 315.000,000 yards of 
grey goods in 1897-8, and about 436.000,000 yards in 1903-4- 
Tuming now to the import*, India merited, in 1903-4. 
1,085,000.000 yards of gtey |«»ec-gond». 466.000.000 yards ol 
white goods, and 481.000,000 yards of coloured and printed 
cotton goods. Inducting reexports, this gives 1,966,000.000 
yards available for India, films 316.000.000 yards of Indian 
production (deducting exports from total out turn) ; and we get 
in all 1.192,000.000 yards as the net Indian supply for 1903-4. 

While the Indian mills are spinning very largely fot China 
and other foreign markets, the looms are far more concerned 
with the home market. 

Perhaps the earliest botanical writer who investigated the (me. 
cultivation of jute {Cert harms mb tori* t and C. cafismlaris) in l, “ ,or? 
Bengal was Dr. Bcchanan-HamiUon. In 1801 the East India 
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Company were anxious 10 discover a good substitute for hemp. 
Buchanan- Hamilt cxi had apparently advocated the claims of 
the tun fibre for that purpose, and accordingly wrote of jute : 
* Whether or not this plant might be employed in Europe to 
make cordage or canvas, I cannot say ; but 1 hope that no 
circumstance will divert the attention of the public, until a fair 
trial has been made of at*.’ Buchanan- Hamilton had not 
a very high opinion of the jute fibre, whkh was then unknown 
to Europe, although grown and used in Bengal. From the 
writings of other authors we Icam that a century ago the poor 
in Eastern and Northern Bengal were mainly, if no* entirely, 
clad in a sackcloth of jute. Such a state of affairs has quite 
passed away in the India of today, the poorest peasant being 
dressed in cotton. 

It would seem probable that Dr. Roxburgh was the first 
person to use the word ‘jute’ for this fibre. According to 
some writers the word is derived from the Sanskrit jiiln ; others 
trace it from the well-known waste silk. jMUqkit . and a third 
opinion dcrim it direct from jkut, the Orissa name of the 
plant The word f 4 t, uvd by Buchanan- Hamilton, is the 
ordinary Bengali name f<* the plant from which the jute fibre 
is derived. But the term /d/ or futtm appears all over India, 
and is given first to one fibre and then to another, its most 
general acceptation being silk: A common synonym for f* it is 
niyd tana, the noble tun fibre. The term * gunny ' (the runic 
used in modem commerce fix jute sacking) is doubtless 
derived from X‘'V* (by the earlier authors written pa Hi a), and 
thus links the jute plant with hemp, and shows that, so far 
as India is concerned, the use of jute is modem, being indeed 
to this day practically unknown in any Province outside Bcngul 
and Assam. In the trade returns for India the imports under 
the name of hemp refer to the true hemp, while the exports 
so designated are mainly, if not entirely, tarn (the fibre of 
Crotolaria jmmra\ 

Jute fibre was first experimented with by Europeans in 1820, 
the result being so unfavourable that brokers were fur some 
years subsequently required to give a guarantee that sales of 
fibre effected by them were free from adulteration with jute. 
One of the earliest commercial references to the fibre occurs 
in the Customs returns of 1818. In that year 364 cwt. of raw 
fibre, valued at Rs. 6*0, were exported to Europe. The 
manufacture of gunny bags and cloth was at that time entirely 
in the hands of the Bengal peasant weavers, but the traffic 
could not have been very extensive. In 1832 an enterprising 
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Dundee manufacturer experimented once more with the fibre, 
and was able to show that it might be used a* a substitute for 
hemp. From that date jute gained rapidly in popular favour. 

It was recognised that it was capable of the most minute 
separation, but it is only within the past few years that thi» 
advantage has been utilized for the finer textile purposes. In 
time the difficulty of bleaching and dyeing the fibre dis- 
appeared ; and the success of jute being thus assured, the 
foundation of the manufacturing enterprise of Dundee and 
Calcutta was laid. 

With the establishment of jute mills at Dundee, a large 
export traffic in the raw fibre sprang into existence at Calcutta. 

Until 1854. when the supply of flax and hemp from Russia 
was cut off by the Crimean War, little or no effort was made to 
organize mills in India, or to improve the village hand-loom 
production, with a view to partidptfiflg in the new demand of 
foreign countries for jute sacking In that year. a factor)- was 
established at Scnimpute, and some years LiI.t famines sprang 
up rapidly in and around Cohutu, until the banks of the 
Hooghly are now dotted with smoking chimneys. In 1891-2 
there were twenty-six Jute mills with a capital at 137 laklia. 
fUt £ 1.7 5 7.o°o in sterling ; and these contained 8,295 lo " m S 
with 173.°°° spindle*. In 1903-4 the** •»** thiny«ighi mills 
with a capital of 743 W»hs including a sterling capital of 
£2,263.000; and these Contained 18406 looms and 37 <*. 7'8 
spindles and gave employment to 124.000 person*. While 
the English capital of the Bengal jute industry ha* not 
advanced much, recent yean have witnessed an immense 
expansion of the ca|iital subscribed in India. 

Practically every homestead in the jute tracts has a few Hand 
bundles of jute suspended from a l»cam in the roof oT the 
veranda. The fibre is s|iun into twist or >am. and worked up utd 
as required into string and rope, or is woven into gunny cloth I"**** 
or bags. Year by year, however, this domestic craft has de- 
creased, and it may safely be offiimcd that the decline in 
hand loom jute weaving is far greater than in the case ot 
cotton. In fact, hand loom gunnies have now practically dis- 
appeared from the market ; and yet so late as 1880-1, the 
returns of foreign exports had to be divided into two sections, 
power-loom and hand-loom. 

The jute presses arc concerned with the foreign trade in raw 
jute. In 1896-7 there were eighty-eight such presses, and in 
1903-4 155 presses with 21,000 employe*. 

It ha* already been stated that in 1828 the exports of raw Trade- 
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jute were only 364 cwt. ; in 1831-3 they were only 1 1,800 cwt. ; 
fifty years later they had expanded to 10,349,000 cwt. ; and in 
1903-4 they were 13,721,000 cwt., valued at nearly 12 crores. 
From the jute taken by the Indian mills, good* to the value of 
9) crores were exported in 1903-4, and it is probably correct 
to suppose that this represents about tw»ihtrd» of the total 
manufactures of these mills : hence the total value of the 
Bengal Jute production, including raw materia! cx|x>rtcd, may 
be estimated at about 17 crores. Recently the ex|*irt* of jute 
cloth have been progressing at a higher ratio than those of lugs 
which is possibly due to the utilisation of the doth in linoleum 
manufacture. In 1903-4 «hc United States took 63 |*.v cent, 
of the Jute cloth exported, while Australia is the largest single 
market for bags. 

Paper waa introduced into India by the Muhammadans, 
who had learned its use from the Chinese. To the present 
day, wherever paper-making by hand is still practised, the 
workers are usually Muhammadans ; but the industry has long 
been declining, and only the coarsest kinds of paper are now 
produced. Among Hindus, the earliest writing materials were 
palm-leaves in the south (where they arc still commonly used), 
and birch hark in the north. The oldest Sanskrit MSS. on 
paper come from Kashmir and N spi l , no doubt under Chinese 
influence Hut, although the process by which |>a|>cr could lie 
made was fully understood, nu jwogren was made in India 
until Europeans organised the present industry with the help 
of modem apfriunces. Ihc most valuable jupci materials arc- 
old rags waste gunny bags jute and urn (hemp) cuttings and 
AiAir and mimj gra »><■». 

There are nine paper mills in India— four in Bombay, four 
in Bengal, and one in the United Provinces (Lucknow) ; and, 
*0 far as can be ascertained, the capitil invested in these is 
65 lakhs. In 1903 they gave employment to about 4,500 
(lersons and produced nearly 44,000,000 lb. of pa|ier, valued 
at 59 lakhs. 

The avwjciated industry of |*mting may be very briefly 
mentioned here. In 1898 India possessed 756 printing 
presses; in 1900-1 there were 876, employing about 19,000 
l>cnonu Since 1901 the smaller presses have been excluded 
from the returns, and in 1903 the 107 large presses employed 
13,220 hands. 

Many conflicting opinions have been advanced on the 
history of the silk industry of India. It is probably correct 
that the most ancient references to silk by Sanskrit authors 
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denote one or other of the non-domevticated worm-., and not 
the true silkworm (the mulberry-feeding insect) erf modern 
commerce. All the passages that s«k of the mul berry-worm 
in curly Hindu literature refer to an imported, and not to a 
locally produced, silk. Neither this worm nor the plant on 
which it feeds has ever been found in an indigenous condition 
in India -certainly never in the parts of India where aeri 
culture exists. The prac tical silence of Muhammadan writers 
on the subject is also significant, and tend* to the conclusion 
that until the advent of the East India Company mulberry 
vilkgrowing was nowhere an important industry in India. 
Under the fostering care of the Company, however, the Indian 
silk trade prospered greatly, and the c»|>cnnicnt* then con- 
ducted resulted in the introduction and adaptation of at least 
some of the subtropical races <rf the silkworm now met with 
in Bengal. For example, the dm’ or o4d weather bond I Rom 
byx for to norm), and the miitri or rainy and hut-w. alh. i UnJ 
{B. trotii), may have displaced the now neglected linn or 
hot:, fJf {B. and the boro fob or boro fot (B. Uxtor). 

In Burma the worm mil with is the ojo^tto (/< a meant mil). 

In the seventeenth and cighlcvnlli centuries Indus chief 
competitor in the silk trade wav the lanant Company, 
(iradually, however, sucresaful efforts were ma«le to acclimatise 
in Europe one or two race* of a teni|>erate worm, |wocurcd 
from China and Japan. This ought be described as Bom/yx 
mori proper. When sericulture became |urt of the agriculture 
of France and Italy, a quality of silk was produced entirely 
different from that of India and Turkey, and its iq>|iearance 
created a new demand and organised new markets. All subse- 
quent experience seems to hast established the belief that the 
plains of India, or at all events of Bengal, are never likely to 
produce silk that could compete with this new industry. On 
the lower hills of Northern India, on the other hand, a (air 
amount of success has licen attained with this (to India) new 
worm. as. for example, in lk-bra Hun and Kashmir. In 
Manipur, it would appear probable that B. mori, possibly 
obtained from China, has been reared for centuries. The 
caprice of fashion has, from time to time, powerfully modified 
the Indian silk trade. The special properties of the korah 
silks were formerly much appreciated, but the demand for 
them ha* now declined. Thi* circumstance, together with 
defective systems of rearing and of fund-reeling and weaving, 
accounts largely for the present depression m the mulberry 
*ilk trade of India. 
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India has three well-known purely indigenous silkworms: 
the Uuar, the muga, and the eh. The first is widely dis- 
tributed on the k»«tt hills, more especially those of the great 
central table-land, and feeds on several jungle trees. The 
second i* confined to Assam and Eastern Bengal, and feeds on 
a laurel. The third exists in a state of sc m i domest icat i on , 
beiag reared un the castor-oil plant. From an art point of 
view the migJ silk is the nw«st interesting and attractive, and 
the cocoon tan be reeled readily. The eh silk, on the other 
hand, is so extremely difficult to reel that it i» nearly always 
carded and spun — an art which was practised in the Khdsi 
Hills of Assam long before it wa» thought of in Europe. 

In Bengal mulberry silk culture centres in the Districts or 
MurxhidJbad, NU Ida. RJjshihi. and Burdwln. In ChoU 
Nlgpur the A iwr is fairly plentiful ; and in the northern tracts 
such as RAngpur, Jalpaigurl, and Hogrm, the eh silk is largely 
reared. The mulberry worm b alto regularly reared in the 
Manipur State. The silks of the Assam Valley proper arc the 
muga and eri. In the United Province* mulberry silk is pro- 
duced in Dchra Dan and ParUbgarh, and in southern Miufipur 
the Asmt b found. In the Punjab and Frontier Province 
mulberry silk occurs in the Kohat, Pcdiiwar, (lurdsspur, and 
Klngra Districts, and m Kaslimlr it has recently become 
established as an important industry. The silk of the Central 
Provinces is the lautr. which is fairly abundant in the forest 
tracts. Homlay is noted for its silk manufactures. In the 
seventeenth century it drew its m>|>|>Ih.-* of raw silk from 
Persia and Bengal, but at present these come from China. 
Several attcmjHs have been made to aedimatiao mulberry silk 
in Madras but to no purpuve. In Mysore the industry appears 
to be very ancient Dr. Buchanan- Hamilton describes it at 
the beginning of the nineteenth century. A small mulberry 
silk industry has always existed in Promc. and to a less extent 
in other districts of Burma. The European standaid (tree) 
system of mulberry cultivation i* followed in Northern India, 
and has been recommended as superior to the bush system of 
Bengal. In Bogra and some other parts of thb Province 
which are subject to inundation, the mulberry beds become 
elevated ridges within ricc-ficldv 

Bengal is the chief producing Province of India, while 
Burma and the Punjab use the largest quantities of silk. But 
it is significant that the* Bengal production influences but 
slightly the manufacturing centres of India. As already stated, 
Bombay import* it* supplies from China, and distributes raw 
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silk thus obtained to Northern and Central India, All but 
one of the silk filatures of India arc located in Bengal. In 
1891 there were eighty one, and in 1903 these had decreased 
to sixty-three, which gave employment to 9,000 persons. Three 
Urge silk milt, (two ih Bombay and one in Calcutta) arc- 
worked by steam-power and arc almost exclusively concerned 
with the Burmese market, a trade that was formerly concen- 
trated very largely in Glasgow but is now shared by Japan. 

There arc also some twenty to thirty hand-loom factories, 
mostly in Bengal. The Bengal factories of to-day Urgely work 
up tasar silk, in place of preparing the karak silks formerly 
turned out by them : they are owned and managed by natives 
and do not employ European machinery. Besides the 
registered mills and factories, numerous weavers own one 
or two looms worked by themselves and their families. 
Silk-weaving seems intimately associated with Gujarlt. From 
one end of India to the other Gujariti v Ik weavers may be 
found, speaking a dialect of Gujarttl or uwng Gujarati name, 
for moat of their appliances and f«* the textiles they produce. 

The following clarification of the most important artistic Artbtk 
silk textiles of India may help to convey some conception of ">»«“<“ - 
their diversity and beauty 

(a) GW bretadn *r Hmcobi (*..«* faro*). These are silk 
textiles the pattern of which (more ur less cUbontrd »ith gold uc ’ 
or silver wire) is supplementary to the weft, and is consequently 
thrown on the surface of the fsbrn It is produced by special 
spools thrust between the warp by hand. It b customary to 
restrict the word * ktncob * to a brocade in which there is a 
liberal use of metallic thread. Cloth uf gold may be viewed as 
woven entirely of gold wire, the pattern being sometimes pro- 
duced by punching the surface, while in the kincobs propt-t 
silk is used as a body material nr to outline the gold materials 
or the gold patterns, fl, i/rat or have the major portion 

of silk and the patterns only in metallic wire. lastly, it ramdiu 
arc silk gauxes with gold or silver threads interwoven. Both 
doth of gold and kincob are mentioned in the Vedas. Mega- 
sthenes, speaking of the costumes of the prince* of India, 
remarks that their robe* were worked ih pure gold, and the rich 
stufls brought from India to Babylon were probably gold 
brocades of the kinds now produced at AhmadJtrtd, Benares, 
and MurshkUbid. It would appear too that the kincobs, 
wUdi are now mainly used for trappings and curtains, were 
originally woven of pure gold, and that silk was added to give 
a body to the textile and to afford a means of colour illumina- 
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lion. The centres meat famed for this beautiful and ancient 
art are Benares, Agra, Ahmadlbld, Baroda, Surat, Burhinpur 
(in the Nimir District of the Central Provinces), Aurangabad, 
Raich Or, Tanjore, and Trichinopoly. 

(i) Amruj, or silk brotadts without gold or uh*r wire. 
These are produced at Murshidabad {butadir or flowered 
sdrls), Benares, Multin. RahAwalpur, Nasalpur (Sind), Ahmad- 
ibid, Surat, Ycola, Poona, Aurangabad. Kaichur, and 'l'anjore. 
The most characteristic textiles of this kind are, however, those 
woven in cotton but spun so as to form a soft thick fabric 
that feels like wool, and has ulk patterns brocaded over the 
surface. These are styled timns. They are as a rule 
lined, and when made up into coats for men, and bodices and 
trousers for women, are, as the name denotes, suitable clothing 
for the cold weather. Aurangibid it the chief centre of Hmrn 
production, though Trichinopoly has a fair share in the industry. 
The kimms of Ahmadlbid, Surat, and RaichOr may also be 
mentioned. In point of texture and durability few Indian 
fabrics appear to directly suited to European purposes as the 
Aimrus like kincoba, they might be extensively used for 
wall drapings and curtains, while some of the finer qualities 
could be employed for ladies' dresses, and others for men's 
ties and fancy waistcoats, or even for dressing-gowns. 

(f) Sangi, gulbadan, and maskn. arc names given to various 
silks that resemble each other in containing a wavy stripe. 
Maskri, has already been re fer red to on p. 187. The sangi 
silks have a wavy juttem (kkam/arf). ‘lhe gn/badan is a light 
fabric with a somewhat similar pattern, which it, how/*ver, 
woven within the texture, and not thrown on the surface as in 
fungi. Pure silks, or silks mixed with cotton that answer to 
this name, are produced all over Northern India and were at 
one time extremely popular. But the competition with im- 
ported goods has been very injurious to the indigenous craft, 
and the cheaper and more attractive sangis have also replaced 
the older and more expensive pMn work. Goods of these 
various classes arc produced at Azamgarh, Benares, Allahabad, 
Aligarh, Agra, and Bulandthahr in the United Provinces ; also 
at Amritsar, Bahiwalpui* Tatta, and Yeola. 

(if) Strip*! an! t keeked {walking) silks. These arc known 
as dariyais (plain silk), gardak, or gulbarras (silk of fine 
counts), and by other names. The chief centres of production 
are Amritsar ( dariyai ), Multin, and Bahiwalpur, in the Punjab: 
Agra. Azamgarh, Mirzlpur, and Benares, in the United Pro- 
vinces ; Murshidibid {korak and matka silks), and Kinkuri 
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(noted for double-coloured silk wm\ in Bengal ; Karachi. 
Tatta, Surat, Poona, Yeola, and Thina, in the Bombay Presi- 
dency ; Heihampur (Canjdm), Madura, and Dindigul, in 
Madras. 

(r) Sa/inetui (gkattm, k/i*atr*z, c-c.) arc made principally 
in the Azamgarh District of the United Provinces ; at PeshS 
war ; at Ahmadibid and Surat ; and at AriyalQr (Trichinopoly 
District) and Ayyampetui (Tanjore), in Madras. 

Other silk products that may be specially noted are the fine 
lungis of Peshawar, Kohlt, and Rahlwalpur, the embroidered 
silks of Kashmir, the silk iM of Koah and Chanderl (Gwalior), 
and the patoii t silks of Gujarat (see p 187). 

The silk tarii of Klthiiwir, evpeciilly when embroidered, 
are hardly equalled in India for finish and delicacy of colour. 
The coloured silk sArbat Ami (Madras Presidency), with deep 
embroidered borders and geometrical scrolls, also deserve 
mention. There is a large demand for silk garments in Burma, 
but the local products, whether plain, str»i«cd, cheeked, or 
brocaded, are not equal to those of India. ’n*e wlk industry 
of Burma is due to colonics of MautpWta whose ancestors w ere 
taken captive by former Butman kings. Bombay and Mur- 
shidilbid produce silks fie the Burma market 

The first consignment of wound silk from India to England 
was made in 1777, but dunng the fisc succeeding years the 
exports did not on an average exceed 180,000 lb. From 1 776 
to 1785 the average came to 560,000 lb, the supply from 
Turkey, Italy. tec.. being only about one-half that amount. 
In 1790 the exports of thrown and raw silk were 1,766,000 lb. 
From 1857, when the utilisation of w as t e >ilk began in Europe, 
the exports of India changed their character : the waste and 
wild silk trade improved, and that in reeled silk declined. 
In 1876-7 the total exports were 1,418,000 lb., valued at 
78 lakhs. In 1880-1 they were 551.000 Ok reeled silk, //« 
788,000 lb. waste and tkaiam, valued at 55 lakhs. In iyoo-1 
the figures were 560,000 lb. reeled and 1,031,000 lb. waste, 
total value 51 lakhs; and in 1903-4 the corresponding figures 
were 674,0001b. reeled silk and 1,^37,000 waste, total value 
63 lakhs. The exports of manufactured silks have shown 
a still more serious decline: in 1886-7 they were valued at 
3a lakhs, in 1896-7 at <6 and in 1903-4 *« only 8 

lakhs. 

In both raw silk and silk manufactures India now receives 
far more than she gives. The imports of raw silk were, in 
1876-7, 1,461,000 lb., valued at 45 twenty five year* 
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bier (1900-1) they were i.SSS - 000 lb - '* lued al 101 lakhs 
There has since been a temporary decline, very |>ossibly an 
after consequence of famine and plague, the import* in 1903-4 
having been 1,544,000 lb., valued at 59 lakhs. The imports 
of manufactured silks show a remarkable expansion. In 
1876-7 these were valued at 58 lakhs, and five years later 
at 35 lakhs. In 1903-4 they rose to 183 lakhs, the highest 
figure yet attained. Thus not only is India failing to produce 
silk goods suitable foe the demands of other countries, but she 
is opening her own markets to a foreign comi»etition that must 
tell disastrously on the local hand loom workers. 

Wool .iut The earliest classic writers of India knew of wool, which 
was assigned as the material for the sacred string of the 
Vaisya caste. The discovery of the art of felting possibly 
preceded that of spinning and weaving the fleece. Wool, 
however, takes a very subordinate position in the art crafts 
of the plains of India, owing largely to its unsuitability as 
a material of clothing under the climatic conditions. The 
wool of the Indian sheep is very inferior to that of Europe 
and Australia. It is short stapled, and so deficient in thq 
scaly quality valuable for felting as to resemble hair rather 
than wool Whether it Ik possible to remove these defects, 
with sheep living under tropxal conditions, is a |*omt of the 
greatest uncertainty: at all event* the recent expansions of 
the wool trade of India have boot in regions known to produce 
woolly fleece*. 

Pashm or pan is the undercoat of wool found on certain 
goats in Tibet. This is the article employed in the tnanu 
facturc of Kashmir shawls (she/s), lUmpur ch&dan, and 
paskmlna cloth. Of late years a soft form of wool has been 
imported into India from Kermln in Persia. More recently 
a simibr wool has come from Australia and other countries, 
and later still a soft staple has been produced by special 
treatment of almost any wool Thaae and similar substitutes 
for the true peskm are imported into Bombay and carried 
to Amritsar. Lahore, Nurpur, l.udhiina, and even to Kashmir 
itself, and. cither in their pure state or mixed with a small 
amount of Tibetan pet km, are made into shawls, dress pieces, 
8cc., and then sold all over India, and even exported to Europe 
and America, as true pethwAna. 'live name ‘cashmere’ is 
also given to cloth woven in Europe, and has in fact become 
a trade term for a certain quality of fine soft woollen goods. 
It is possible that the entire supply of Tibetan pashm does 
not represent a tithe of the material, raw or made up, now 
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sold under I he names c * falumm* or •cashmere’ in Europe 
And America. 

The best wool in the Punjab and Front*? Province is t'aftm of 
probably that of HissJr District ; l*Jt Fuozepore, I -shore, J‘ < ^ uc ' 
Jhang, Shahpur, Pohiw-ar. I (era Ismail Khin, Amritsar. 

Multan, Rawalpindi, and Jhehim each produce wool in fair 
quantity and quality. In the United Provinces the most 
useful wool comes from the Himalayan tracts— GarhwSl, 

Almora, and Naim Tal— while the important Districts in the 
plains are those of Agra and Mirzlpur. A Urge drain is, 
however, made on the Punjab. Rl, putina, and Sind, and on 
foreign countries to meet the manufactures of these Pro- 
vinces. The best known local wools of Western India arc 
the black Deccan and Khindrsh ; and the while wools A 
Sind, Cujarit, and RUhilwJr. Sind and Baluchistan wool* 
are exported from Karachi, along with the fine wool obtained 
from Bikaner. The rearing of sheep in the Central Pnwmrc* 
is fairly important in Jubbulporc, Nagpur, Chanda, WardM, 
and Raipur. In RajpuOna and Central India. Bikaner, 
Jodhpur, Jaipur, and Ajmer produce wool, and that .if 
Bikaner is much prized all over India, especially fin carpet- 
weaving. In Southern India the wool* of BelUry, Kumool, 

Coi ml Kit 1 ire, and Mysore arc well-known ; but the sheep of 
most other Districts of Madras, like those of Bengal, yield 
hair rather than wool 

Woollen manufactures consist of comely woven ot felted Manof.c 
blankets and piece- goods, only occasionally ornamental. The JJJJJJJ/'" 
manufacture of felts (wnf.ii), which arc made of spun wool, 
and used aa bed and floor rugs, and for horse-cloth*, is carried 
to a considerable degree of excellence in Kashmir ; lfannu, 

Hazara, Dera Ghazi Khan, and Bhera ; Bahraich j Gujardt, 

Jodhpur, Jaipur, Sind, and Baluchistan. Kashmir felts are 
richly embroidered ; those of Kohdt and Bannu have coloured 
wools imbedded in the felt in elaboration of some design. It 
is only in Northern India (more especially in Kashmir) that 
the spinning and weaving of wool extends to the production 
of highly finished and artistic goods. It must suffice to deal 
in the most general terms with two groups— the Kashmir 
shawls and akUars. and the woollen pile carpets of India, 
and to add some remarks on embroidery. Before doing this 
it may be mentioned that there are at present only six steam 
power woollen mills in India : namely, at Cawnporc, Dhfin- 
wtl in the Punjab, Bombay (3), and Bangalore. The capital 
invested in these mills is 45 lakhs. A which the Cawnpore 
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mil! h as nearly one-half. They posseted 678 looms and 
25,000 spindles in 1903. and employed 3.000 people. The 
out turn includes blankets. serges, broadcloth. flannels hosier), 
cardigan jackets, jerseys, gloves. See. ; also tweeds shawls 
worsted, and Berlin wool Their total production in 1903 
was about 3.000,000 lb., valued at 29 lakhs. But for all the 
higher -class goods they have to import Australian wool, which 
is used either pure or mixed with Indian wools. 

Scattered here and there all over the country arc various 
hand loom factories where coarse blankets, carpets rugs patfi, 
and paskmina are produced. Patti (puttuo) is a fabric woven 
of wool or goat's hair, treated so as to resemble pashm or 
a mixture of pashm and cotton. Though the industry i* 
considerable, the factories are individually small. Eleven of 
the larger hand-loom establishments, mostly concerned in the 
carpet trade, give employment to about 4,500 persons. 

Pile carpet weaving as now practised in India was intro- 
duccd, like many other art*, from Prrsa; but it is probable 
that India had a carpet industry of its own (though possibly 
not in pile carpets) long before the advent of Persian influence. 
Methods and designs are met with in the Indian carpel trade 
which are very possibly indigenous, and Include the pcculi 
aril ice by which Indian carpets can be at once distinguished 
from those of other enuntn,-*. There is little or nothing to 
show that the princes and nobles of India used woollen-pile 
carpets in the pu%t more iHUwrav dy than they do at present. 
In a tropo-al country sumptuary doires are mote naturally 
met liy gold matnadi than by expensive carpets ; but where 
carpets are used in India they arc almost invariably of a good 
quality and rich oriental design, and are |wocured not merely 
from India itself, but from Turkey, Turkistin. Persia, and 
Afghanis tin. Cheap carpet* are exclusively made for export, 
the present demand being the outcome of the interest aroused 
by the carpets sent from India to the London Exhibits 
of 1851. The idea seems then to have occurred to European 
dealer* that, if a cheaper article could be produced by India 
than was procured from Turkey and Persia, a large an.! 
profitable trade might be oeganixed. Patterns were accord- 
ingly sent out, the quality prescribed, and the |iriec fixed 
at an almost impossibly low figure. The result could hardly 
have been other than a steady deterioration in quality and 
artistic merit. Another influence, but in the opposite direction, 
ha* been exercised by the famous book on Oriental Carpets 
published by the Austrian Commercial Museum. From one 
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end of the country to the other, the plate* of that work, cither 
in original or a* copied hy Indian draughtsmen, are to be 
seen in the factories of even the humblest workers. This has 
tended to raise the tone of carpet-weaving in India, and thus 
to arrest the disastrous results of the trade demand alrcad) 
spoken of; but it has also operated to destroy the little 
distinctions that formerly existed between the chief centres 
of manufacture. The production of carpets at some of the 
large Indian jail* has sometime* been referred to a* exercising 
4 debasing influence on the artistic industry. This is not the 
fact, the work of the jail* basing been on the whole distinctly 
lieneficiaL The Yeraoda jad at Poona, for example, in 
reproducing rich and pure designs obtained from old carpets 
at BijUpur (probably of Kashmir make), has conserved what 
might otherwise have been k«t. 

Tlie centres of carpet weaving m Northern India arc. in C..|*i 
order of importance. Amritsar. Kashmir. Lahore (jail). Multan, 
lioshi.lrpur, BaUla. and BaMwalpur. In Kashmir, carpel cm ImW. 
making has been pra.liwd for several centuries. and the 
Kashmir carpets were known of old enn in Southern India. 

The large and prosperous industry at Amritsar apjioan. to be 
quite modern, and 1* mainly in the hands of Hindus. Central 
Asia and the Native States of India are ransacked for okl 
choice patterns, while the utmost care is taken in the selection 
of warp, wool, and vegetable dyvw. Paikmina wool is used 
for the finest description of Carpets, and the work is all done 
by hand. The carpet-caving of Hoshhrpur and Batlla is 
a recent offshoot from Amritsar. MulUn is an old centre, 
and the industry is said to have been established there prior 
to the introduction of carpet weaving from Persia. It is 
probable, however, that the original influence came from rugs 
and carpets brought from TurkisUn. The Multin carpets 
arc marked by the sire of the stitch and an aggressive colouring, 
while they are usually disprojortionatcly long in relation to 
their breadth. The Bahiwalpur carpets do not differ materially 
from those produced at MulUn PesMwar, and to a less 
extent Quetta, are centres for the Afghln. Turkoman, and 
Persian carpets that find thar way into India. KohM, Ban mu, 
and a few other places along the north-western frontier pro 
duce a peculiar form of nig called a nakhai, the distinctive 
feature of which is that the weft threads protrude, in twisted 
loops, from the vrarp strands. 

The carpels manufactured in Sind closely resemble those of ^ 
MulUn. Sir George Bird wood (Indattru/ Arts cf India) ludmtin. 
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describes them as ‘the cheapest, coarsest, and least durable 
of all that are made in India.’ Speaking of Baluchistan, he 
Continues: 'The carpets and mgs are made of goats' hair, 
which gives them their singularly beautiful lustre, finer even 
than that of the Indian silk carpets, and more subdued in 
tone, although the dyes used in Baluchistan are richer. The 
patterns are usually of the fantastic geometrical character found 
in Turkoman rugs, from which the patterns of the early 
" Brussel* carpets “ were derived.' These carpets are, however, 
rarely made in Baluchistan itself. They come from Seiotfin, 
and, to a less extent, from Afghanistan. 

In t’nitnl The excellent" carpets made in the Central jail at Agra 
Provinces furnish a further refutation of the usual condemnation of Indian 
K» S ml jail-made carpets. Mirikpur is another well known carpel 
centre in the United Provinces. Bengal hat no good wool, 
and the only carpets that need be mentioned are those from 
Cayt While poor in quality, there possess an individuality 
that recalls the Klmchaadra carpets of Ellore. 

In Rijpu. Carpet-weaving has flourished for many years in Rljpulkna 
t w“ d * nd Central India. The best caqicis and rugs are produced 
India. at Jaipur, Bikaner, ami Ajmer. 

In iiomtwy One of the earliest scats of carpet weaving in India was 
liiro.1. * cco,d ' n « lo "P 0 ** o ( old travellers, the ancient city of 
Camliay. The chief centre* in Bomtuy at the present day 
are the School of Art in Bombay city, Ahmadabiu), and the 
Ycraoda jail of Poona. Perhaps the moil noteworthy object 
at the Delhi Exhibition of 1903 was a beautiful pcail carpet 
produced at Uaroda. The field is in aCcd pearls, the aralicsquc 
designs in blue ami red being worked out in English glass 
beads, with medallions and rosettes of diamonds, rubies and 
emeralds ; and the carpet was intended to be held down by 
four large weights in solid gold thickly set in diamonds. 

In South. The carpets exported from Masulipatam and Cocanflda first 
ein Indin. attracted attention in Europe as being specially Indian. Sir 
George Birdwood says that the Masulipatam carpets ‘were 
formerly among the finest produced in India. . . . The English 
importers insisted on supplying the weavers with cheaper 
materials, and we now find that there carpets are invariahly 
backcd with English twine. Ifce spell of the tradition thus 
broken, one innovation after another was introduced into the 
manufacture,' and there carpets cannot now be classed among 
the better fabrics of India. Masulipatam, Ellore (Kistna 
District), WiUjjpet (North Arcot), and Ayyampetui 
(Tanjore) are now the chief centres in Madras The carpets 
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produced at Warangal in the Hyderabad State are remarkable 
for the exceedingly fine count of the stitches. for their 
harmonious colouring, and for the successful use of silk as a 
texture. The technical school at Auranglbld produces 
excellent small rugs, and the jail at Bangalore has for some 
time past been noted for the good quality of its carpets. 

The plain carjict* of India, which are usually in cotton Conon 
but sometimes in wool, are known as dans and skatramjis, 
dan meaning a rug, and tkatramfi a carpel They are a* 
a rule transversely stnped, and only occasionally show floral 
or geometrical designs. They are universally used as prayer 
carpets by the poorer classes of Muhammadans and often 
display more art in their manufacture than might he anticipated. 

Some of the most noteworthy are those from Rangpur in 
Bengal (blue and white); Agra, Aligarh, Bareilly, and 
Bulandshahr, in the United Provinces ; PoMwar. BahSwalpur, 

Multan, Gujr.lt, and Sclkot. in the Punjab and Frontier 
Province; Quetta, in KalodiisLla ; Jaipur and Bikaner, in 
Rljputflna; Dharwar, Bcigaum, Ahmadnagar, KaUdgi, and 
Cambay, in Bombay ; an.1 Athmi, m Madras 

Then are two main forms of production of %h-wl» and Sir. I. an.1 
thddars the h/i or kankar, and the •m/Umr. In the former ' 
the pattern is elaborated on the loom ; m the Utter by means 
of the needle. But e*cqx in the c«e of the most expensive 
shawls, the needle is also employed to furnish certain portions 
of the design in the loan worked articles Needlework is 
cheaper than loom -work, and the extent of needlework on a 
loom shawl may be accepted at a test of inferior workman 
ship. The gnat centre of shawl production i» Kashmir, and 
for centuries past expensive Kashmir shawls have !«ecn much 
nought after by the prince* and rvJ 4 es of India. Pic industry 
wax at first confined to this State, hut. as the result «if famine, 
colonies of Kashmir weavers settled in Amritsar, Ludhiana, 

NOrpur, Gunlaspur, SUIk<*. and I -shore. about 1835. Shawls 
were thenceforward prod uc.d also at these centres ; but owing 
to the difficulty of obtaining suitable material they were by no 
means equal to the Kashmir product. Prance was for many 
years the chief foreign market for Kashmir shawls, but the 
trade never recovered after the FrancoGerman W ar. It was 
also damaged by the cheap imitations produced at Paisley, 
and nowadays Kashmir shawls are sent to Europe and 
America mainly as curiosities or draperies. 

The majority of Kashmir shawls, whether tamtar or 
amlikar , are made hy a sort of patchwork. They consist 
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of ribbons woven in the desired pattern, or of strips of 
paihmina cloth embroidered over the top after having been 
sewn together to form the shawl. ShawU arc mainly of two 
shapes, the do-tka/a (or twin- shawl), long narrow shawls always 
sold in pairs ; and the kaiaba or tkidarmmdl, which is more 
or less square. The latter ha* assumed its present form and 
qualities largely in consequence of European demand. The 
Rampur tkM*r is a fine quality shawl woven for the most 
part with woollen warp (/*« Am or and a specially 

prepared silk. 

From the most ancient times the noltk-s of Upper India, 
more especially the Muhammadans hare worn woollen coats 
or (kogat. These are made from richly brocaded cloth, the 
patterns of which, when not embroidered, are formed by 
special spools thrust within the warp as the fabric is being 
woven. This class of goods b known by the name of 
/dmattar. The brocaded pattern may be made with coloured 
faikm or silk or gold. The ontnt of production arc Kash- 
mir. Sillkot, Jalllpur near Gujrit, laidhilna. Amritsar, and 
Aurangabad. JtmateAr work corresponds closely with the 
kimm production of the Deccan mentioned on p. no. 

In 1876-7 the ciports of raw wool were valued at 107 lakhs, 
and in 1903-4 at » 3 ?i lakh* The imports of wool were 
valued .vt 5 lakhs in 1876-;. and 14 Ukhs in 1896-7, but 
have since fluctuated, and in 1903-4 stood at 6-6 lakhv The 
most rcniarkalde feature of the wool trade is the increase 
in the import* of nunufactund g<««b. which were valued at 
70 lakhs in 1876-7, and at a 16 lakhs in 1903-4. These 
figure* do no* include European carpets and mgs, which have 
increased in value from 7) lakhs in 1876-7 to »6 Ukhs in 
1903-4 The export of woollen manufactures (other than 
carpets and shawls) has fallen from 5 Ukhs in 1876-7 to 
1 lakh in 1903-4. On the other hand, the exports of Indian 
carpet* have been steadily increasing. In 1886-7 the value 
amounted to 3J lakhs, but in 1903-4 it had risen to 
j 6 lakhv 

The term embroideries as used in this chapter includes 
all forms of needlework, I HU exclude* ornamentation applied 
on the loom, such as is seen in the manufacture of kincobs, 
jamddnii, tapestries, carpets, and the like. Embroidery is in 
its inception a pastoral an. It attains its highest developments 
in Northern and North-western India, and is more frequently 
found among the inhabitants of the hills than among those 
of the plains. Some of the example* met with among the 
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primitive people of the hill tracts are of a very advanced order 
and exceedingly beautiful. It may be mentioned « “ 
peculiarity of all Indian needlework that the needle » pulled 
away from. no. drawn toward, the operator. The Mitch used 
materially influences the nature of the designs adopted. For 
instance, curve* are almost impossible with dam or satin 
stitches, hut arc easily made by chain stitch. Similarly, the 
preference for embroidered garment* has largely dictated the 
method of embroidery to be applied. It is customary, for 
example, for darnstitch to be employed on coarse cotton, 
while chain-stitch is used on silk or woollen fabnes. The 
former covers the material, the latter ornaments certain 
portions of it. We may now proceed to a brief account of 
the principal kinds of artistic embroidery produced in India. 

The pksmri work of the Pun^ is an excellent example 
of dam-stitching. The word pki.lk.tri mean* 1 flowered 1 work, 
and might therefore be applied t<» any embroidery. It is. 
however, mainly used with reference to the , articular kind 
which is employed as a decoration for the Mdan women, 
and is specially characteristic of the Jflt populanon of the 
Punjab. Rohtak may be sakl to be it* home, and the art i* 
also found in its best form in the IKstncts of Hisaflr. Ourgaon. 
and Delhi, and to some extort in KamSl PkUkdn srork is 
of three classes -tha true fkSMkH. -here the pattern is 
diapered at intervals over the doth ; or garden, where 
the whole surface is ornamented; and tkMft, where the cdgc» 
alone are ornamented and the centre left plain. It is much to 
be regretted that, under the influence of a demand for cheap 
products, the modern fkUkaru exported to England and 
America have been embroidered in green, red. and purple 
colours produced by cheap aniline dye*. In thnhadar (glass 
worked) fkiUtirb a striking effect is produced by the insertion 
of small pieces of glass within the design, which are held in 
position by button-hole stitches. The habit of using minor 
glass in embroidery is very widespread in Northern and 
Western India, being met with in Sind and KitbiJwJr as well 
as in the Punjab and Frontier Province. In Kithiiwflr it 
occurs in women's bodices, and in the head-dresses of 
children. 

The Kashmiris base attained to a peat proficiency in dam- Dm-stHch 
stitching, which is largely applied to ihe embroidery of shawls 
and chadan (see p. 217) ; and srithin the past few years a new Kashmi- 
and powing industry has been created in Kashmir, namely, 
the production of tablecloths, table<entrcs, and such-like 
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article* in white cotton or linen, neatly and elaborately env 
hroidered by dam-stitching with bright EurO) >ean washing 
silks. Such cloths are remarkably cheap and attractive, though 
usually a good deal over coloured. 

The silk embroideries of lVlhi and Agra arc perhaps better 
known in Europe than any other styles of Indian work. They 
ami a£« originated wry possibly with the luxury of the Mughal court. 

and were for long applied delusively to heavy textiles, such as 
velvet and satin, used mainly for men's coats, caps, or collars. 
Of recent years an important development ha» taken place to 
supply European requirements ; and superb curtains screen- 
cloths, table centres, 4c, in silk, satin, or velvet, and richly 
embroidered with coloured silk and a restricted admixture of 
gold and silver thread, arc now produced at both Delhi and 
Agra. This embroidery is in form satin stitch. Dam and 
satin-stitch embroideries of vsrious character* are also to be 
KiAU.lr met with in Haluchistln, Sind, and Klthilwir. In Kflthilwar 
the satin stitch is used in the needlework of the peasant as the 
chain-stitch is in that of the upper classes, and the embroidered 
handkerchiefs (sAak/aj) of this region are a characteristic form 
of satin-stitch work. They are made of coarse blue cotton 
cloth, so completely covered with purple silk that hardly a 
trace of the original material is visible. In Eastern Bengal 
the kaiida embroideries of Dacca, applied to figrh, handker- 
chiefs. loin clot ha, and purdah*, deserve notice. ‘ITtcse were 
formerly entirely In dam stitch, but chain-stitch work has 
recently been introduced. 

The Peshawar sends or bedcovers, though less known than 
those of Bokhara, are much more artistic and are a good *pc- 
.Y’iw.d nf cimen of chain-stitch work. In Kashmir chain-stitching is 
now more prominently sssociated with embroidered felt* («»• 
dtU) and woollen curtains than with shawls, and within the last 
few years a considerable trade has arisen in these article*. 
'ITiey are usually in natural coloured wool, or in pale shade* 
of gTcy, green, blue, or red, and are then embroidered with 
coloured pashm in a bold floral design, which follows the 
Persian prayer-rug pattern. Klthilwir it one of the great 
centres of chain-stitch work; and its embroidered skirts, 
Kitbu-ir bodices, handkerchiefs, and curtains arc deservedly admired, 
>nd Bhnj. the colours used being free from the glaring character of the 
modem Gujarli work. The most amstic centre, however, of 
chain-stitch embroidery in India is Bhtij, the capital of Cutch. 
At Hyderabad (Sind) a Urge trade is done in embroidered 
camd-cloths of timber leather. 
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W e no* come lo * fonn </ embroidery on some while wash 
ing material, such as calko. mudin, linen, or silk. There arc wo ' - *■ 
various methods and stitches, but the most frequent is the 
oeditury satin- stitch combined with a form of button holing. 

The great centres of this class of embroidery *' c Calcutta, 

Dacca, I.ucknow, Peshlwar, Madras, Bhopal, and Quetta. In 
Madras silk is the material most generally employed, and the 
form of needlework thus practised is almost exclusively satin 
stitch, though the socalled drawn work with one or two of the 
special stitches that characterise the ckikan work of Northern 
India is to some extent adopted. The beautiful but imper 
fcctly known white embroidery of BiluchisUn likewise differs 
in character from the tkiiam work of Eastern Bengal and 
Lucknow. It is double saUnatitch. but the pattern* arc very 
quaint. The Bhopal white work is a form of silk-quilting 
embroidery in xalinatitch, and a similar class of work is met 
with at Quetta. 

Lucknow i* now the must important centre for tkiham work, 
though it is probable that the craft originated in Eastern 
Bengal.' The term tkikam work, which denotes a form of 
minute satin stitch, may include picce*ouds, but has been 
usually restricted to special ctnbroidct.es. such as ckogas, panels 
for dresses, cuffs, collars, cape, and handkerchiefs. Ckikan 
work in fact takes the place in India Hat Lee holds in Europe. 

Where gold and silver wires arc used, this clan of light em- 
broideries is known by the name of kkmdimi. 

Network embnaderrd with silk, <* with gold and sUk, is Ngwork 
characteristic of Hydcribid (Deccan) and Madras Lace 
manufacture was introduced by missionaries and is now r.tct.- 
a popular industry in Southern India The artistic patchwork 
of Kashmir (a form of embroidery) has already been AV0gai 

referred to in connesion with shawls (p. »i7>- The kaiagas of 
Burma, gorgeously coloured cloths with mythological designs, arc 
a special form of a///*./ embroidery used for wall draping* and 
coverings for country carts. 

To the majority of persons Indian embroidery is specially GoM snd 
associated with gold and silver w ir ework. This is of two 
forms — the heavy and massive (tardati), and the light and dfl . 
graceful (kamJjni) The former is worked on velvet or satin, 
with (as a rule) a heavy cotton lining to support the gold work, 
while the latter is on muslin or fine silks. Sir George Birdwood 

1 A prcsJisrity of the Lseksow work it Out irliow or Uiar tilk it 
largely ated In thr filling of pealt or 




222 



THE INDIAN EMPIRE 



[ch 



AP. 



in his Industrial Arts cf India says:— 'The gorgeous gold 
embroidered velvets ( makkmaT) of Lucknow, and of Culbargah, 
Aurarglhld, and Hyd«Jbid in the Lfcccan, used for canopies 
of costly state umbrellas of dignity, elephants cloths, horses' 
cloths, and stale housings and capanvons generally, arc largely 
represented in the Indian Museum. In farm they have re- 
mained unchanged from the earliest periods of Indian history, 
but their sumptuous gold scroll ornamentation is in design 
distinctly of Italian sixteenth-century origin. The Portuguese 
were in the habit of sending satin to India to Ik embroidered 
by natives in Eunipean designs.’ This form of massive 
(sardoii) embroidery is still well produced at !>clhi, Agra, 
Lucknow, and Benares. The Umdani work has already been 
referred to in connexion with skikan. 

Kin cob Instead of covering a whole fabric with silk, or silk and gold, 
border*' this ornamentation is in the case of saris and other garments 
applied only to the end pieces, the body of the garment being 
of some commoner material such as cotton. These bordering! 
are often erroneously spoken of as ‘gold lace'. Trimmings 
and braids of this description are produced at Gwalior, Surat, 
Ahnudahld. Aurangibkl. and Hydcrtbid (Deccan > 

VII. Drugs {other thou Xareoties), Mediants, and 
Chan seals 

Vendor* of drug* or ntnunccs presumed to have curative 
,lr '***- properties arc to be found In all Indian villages, while the 
larger villages and towns p»«*c« native doctors who have some 
empirical skill in the treatment of disease and a Certain know- 
ledge of indigenous drugs. About 1,500 substance, are held 
to have medicinal virtue*, but very few of these have been 
examined chemically, investigated phyriol<**ally, or deter- 
mined therapeutically. Of late years the Government of India 
has appointed a standing committee to examine indigenous 
drugs, and a selection has been made of about fifty drug* most 
highly commended by local repute and most frequently met 
with in the drug shops. These are being investigated and other* 
will then be taken in hand. 

( v »u.nlnr. One of the most far reaching measures of modem times for 
the benefit of the health of the people of India has been Sir 
George King’s system of having quinine, locally produced from 
cinchona \ made up in 5 -gram (now 7 grain) packets and sold 
(since 1896-7) for a quarter anna (one farthing) at every post 
• Sc* cfcip. 1 (Agnealmrr). 
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office in India. This scheme has proved a commercial success, 
and has been of immense benefit to the inhabitants of fever- 
strkken tracts. 

Some of the articles returned as drugs in irfficial statistic*. Trade la 
such as aloes, asafoctida, and camphor, have been included in d,u * 1 
Table 1 1 others, such as opium, will be treated under edible 
substances (narcotics). Of the chemicals the most important 
articles arc bicarbonate ut soda, sulphuric acid, alum, and 
paper making requisite*. Taking the published returns of 
drugs and chemicals (excluding opium and tobacco) the im- 
porta were valued at 31 lakhs in 1876, and at 1*7 lakhs in 
1903-4. The increasing demand for chemicals may be taken 
as a direct evidence of the progress of India’s manufacturing 
enterprise. The corresponding exports were valued at 44 lakhs 
in 1876-7, and at 37 lakh* in 1903-4- I" h**«h ca*e» these 
figures include alkalis and minerals which, strictly speaking, 
should appear in the section devoted to metals and mineral*. 

Indeed, of the export* returned a* chemicals saltpetre is liy 
far the most important single article. 

VII/. Edible Substances {including Narcotics) and the 
Industries connected therewith 

Iviscntial as this group of product* w to the prosperity of India, 
it possesses no art industries and i* of *cry minor imjiurtance 
as regards manufacture*. 

It ia almost impossible to lorm a trustworthy estimate of ArrWsItu 
the total value of the crop* that fall under the designation of^'J 1 ""' 
edible product*. Speaking generally, it may be *aid lhal food- 
crop* (rice, wheat, barley, millets pulse*, &c.) are raised 
on about 184,000,000 acre*, ami all other crops combined 
on 50,000,000 acres. If the areas under coffee, tea, tohacc-s 
opium, sugar, spices fruits, cattle fodder, 4rc, be transferred * 
to the collective designation of edible products, the total would 
then be increased to about 198000,000 acres, the non food- 
crops (fibres, oils, dyes, bee.) being raised on about 36.000.000 
acres. 

To convey a definite conception of Indus food supply, the 
produce of this vast area, would be an impossible task. Of 
necessity no standard of yield could be seriously advanced as 
applicable to all food -crop* ; the balance of exports over imports 
would have to be worked out; the proceeds of garden and 
orchard cultivation ascertained ; wild foodstuffs would have to 
be borne in mind, and animal food materials especially fish, 
taken into account It would be as unsafe to assume that the 
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people of India live exclusively on the produce of their own 
fields, as it would be misleading to suppose tliai they arc 
entirely vegetarians, or live mainly on rice, as commonly 
believed in Europe. If any series d grains could be s|H.ken 
of as the staple Indian food, it would be the millets and pulses 
collectively, certainly not rice, and still lews wheat. Hut by 
way of illustration of the total food-supply, it may be assumed 
that a yield of 12 bushels an acre U all food grain* would be 
a moderate estimate of the produce. Hence 184,000,000 acres 
produce, say, 1,175,000,000 cut. of assumed food-grains. The 
exports to foreign countries fluctuate considerably from year to 
year, in direct relation to India's own needs and to the prices 
ruling in Europe. During the just t«*nty years it may be 
said that only in exceptionally bad years have the exports 
fallen below 35,000,000 cwt., and that only in specially favour- 
able years have they risen much above 65,000,000 cwt. In 
1903-4 (an abnormally good year) the exports of food-grains 
were 77,000,000 cwt., of which 44,000,000 cwt. were rice 
(33.000,000 cwt. from Burma) and 26,000,000 cwt. wheat 
(mostly from the Punjab). These export* could, therefore, in 
no way appreciably affect the total food supply of India, the 
more so since they arc not drawn from the chief material* of 
Indian diet, nor from the most nccwsilou* or most densely 
pO|Xjlatcd Province*. 

The majority of the .ivuaiaicd industries of the |wcscnt 
series arc agricultural or tuial in character. Of these may be 
mentioned opium collcrtion and manufacture ; tea and coffee 
planting and manufacture ; tobacco, pepper, and cardamom 
curing ; sugar manufacture ; starch and arrow rout |Mc|iaration ; 
jam, preserved fruit, and sweetmeat making; and grain and 
flour-milling. The further stages in some of these nccu|Mtions 
are, however, often urban : e. g. brewing and distilling, vinegar 
making, cigar manufacture, perfume making (especially from 
essential seeds and grass*-*), sugar refining, and bread and 
biscuit baking. 

The main features of the foreign trade will furnish a more 
accurate conception of these industries collectively than any 
possible tabulation of the number of works and the probable 
number of persons employed. In 1876-7 the imports of raw 
and manufactured food substances were valued at 3^ crores, 
and in 1903-4 at 11) crores. The mow significant feature of 
these imports was, doubtless the transactions in sugar, which 
in 1876-7 were valued at 40 lakhs, and in 1903-4 at 594 lakhs. 
The corresponding exports have increased from 26 crores in 
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1876-7 to 55 crores in 1903-4. The vicissitude* of the five 
most important articles are worthy of .special note. The export 
traffic in cereals has expanded from 8 to 3*4 crores. The 
sugar export has fallen from about 1 more to one-tenth that 
amount. The opium export has decreased from 1 a to 10 
crores. The tea trade has expanded from >$ to 8$ crores ; 
and, lastly, the coffee trade has remained stationary for the 
past twenty seven years. Table VI (p. 155). which gives an 
abstract of the foreign trade, indicate* the chief industries. 

The more important products and industries in sugar, tea. 
coffee, tobacco, and opium have already been dealt with in 
chapter i (Agriculture^ 

The advance in the manufacture of ice and of aerated waters Ice end 
has been considerable. In 1891 there were only thirty-one icc ***)*' 
factories in India, but by 1900 these had increased to fifty, 
three, giving employment to nearly 1 ,000 persons. Only the 
nine largest are now registered, and they base a Capital of 16 
lakhs. In 1891 only seventy-six factories produced aerated 
and mineral waters, but by 1900 the number had increased 
554 . E»*in§ employment to more than 1,000 persons 
There are now few towns or even large villages where it 11 not 
possible to procure aerated waters. The extent to which the 
natives of India use these luxuries, and the cheapness at which 
they can be obtained as compiled with their cost in Europe, 
are alike remarkable. 

That India can and does produce wines is a fact that would Wtaa «h» 
appear to have escaped the attention of some writers. The ,p,riu 
Kashmir white and red wines were highly commended at the 
Calcutta International Exhibition of 1884, the former obtained 
a gold medal in competition with the corresponding wines of 
France and Australia, being especially commended for its 
purity and excellence. 

Distilling was known and practised in India long before the 
arrival of Europeans. Recently a few of the owners of breweries 
and sugar factories haw opened distilleries for the production 
of spirits of wine, rum, and even brandy and whisky. The 
great bulk of the consumption of wine and European spirits in 
India is, however, still supplied by importation. The prepara 
tion of the 1 country spirit ’ largely consumed by the natives of 
India is strictly regulated by the state for fiscal purposes ami 
to restrict consumption, and will therefore be dealt xnth in 
Vol. IV, chapter viii (Miscellaneous Revenue). In 1903 
India possessed in all ten large distilleries, which gave employ- 
ment to about 378 persons. 

VOL- III. Q 




THE INDIAN EMPIRE 



[CHAK 



226 

I icwing. Brewing was first attempted in India in 1825. but did not 
become a success until about 1870. It has now developed 
into one of the largest of the minor industry In .903 there 
were twenty-seven breweries, and their aggregate out -turn was 
6,000,000 gallons of beer. About half of this is purchased by the 
Army Commissariat Department. Fourteen of these breweries 
are located on the outer ranges of the Himalaya., and produce 
good light beer better suited to India than some of the 
imported ales. The imports of beers, fix., usually average 
from 2,500,000 to 3,500.000 gallons a year. 

Milling. The milling of rice has grown into .me of the chief industries 
of Burma. So successfully has this new industry been 
organized that practically all the rice exported from India is 
now husked. In 1896 there were 110 rice-husking mills 
employing 5,700 persons, and in 1903 112 mills employing 
16,000 persona Flour mills— though not so numerous as the 
rice mill*— hare been opened at various places, and arc no- 
producing a large proportion of the flour required by India. 
In 1903 thirty-five nulls were at work which employed 2,600 
persons. In Northern India, especially at Delhi, a still newer 
industry has amen in the loking of biscuits specially pre- 
pared for the Indian market. 

l-raviwe-.. As the heading •provisions’ figures largely in irade returns, 
it may he as well to explain what is usually embraced under 
that designation. In >903-4 >hc provisions imported by India 
were valued at 203 Ukhw. The chicfitems were dates (36 Ukhs); 
other preserved fruits (24 Ukhs); liiseuits (18 Ukhs); salted 
fish (15 Ukhs); also butter, cheese, gU, bacon and hams, 
condensed milk, Ac The c*|«>ns under 'provisions' were 
valued at 61 \ Ukhs. the more important articles being gbi 
(23 Ukhs), salted fish (13) lakhs), fish maws and shark-fins 
(5 lakhs), and fruits. 

IX. Timber and HWtwrf Industries 

Indun Perhaps no feature of the arts and crafts of India manifest* 

limiitis. w a diversity and so many |>oints of interest as wood- 
work. In India the carpenters craft very possibly gave birth 
to that of the stonemason within historical times. .Vs met 
with in architecture, furniture, and cabinet- work, wood is 
ornamented in various ways, described below. The art con- 
ceptions pursued have been influenced and diversified in each 
important section of the Empire by the texture of the most 
abundant and most suitable timbers, and by the religious 
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sentiments and racial peculiarities of the people. The mira- 
tion of forms and designs, and the social changes and move- 
ments of successive races, can be traced in the wood-carving 
of different parts of India. The chief wood* employed for 
ornamental work arc teak, ikiikam (black-wood), dtodar (cedar), 
sandal-wood, ebony, walnut, satin-wood, padamk, tun, nim, 
Madras red-wood, amjam, du 4 kk (o» white wood), red cedar, ti! 
(SAarra robuita\ roAira, babul, and jack-wood, the order 
enumerated being approximately that of their importance. 
Example* of the extent to which art conceptions have been 
influenced by the grain of the limber employed are afforded 
by the deep under-cutting that is possible with leak, red wood, 
and walnut ; the low relief of ikiikam and dtadar ; the incised 
designs of ebony ; the intricate and minute details of sandal 
wood ; and the barbaric boldness of ruAiru , ul, babul, and 
other coarse-grained and hard woods. 

Judged by the standard of foreign demand teak is by far the 
most important timber of India, but several other timbers arc 
of greater value to the people Mention may. for example, U 
made of the baAul, Mar, lal, iMuAam. deaiir, bamboo, and 
many others as umbers or building materials of very consider 
able importance locally. Teak i* procured mainly from Burma, 
but is found to a smaller extent in Western, Southern, and 
Central India. From the forest* of these regions it is carried 
to the coast, and is then conveyed by rail or water to foreign 
countries and all over India. It is used for the more valuable 
and expensive articles of house 4 itting and furnishing. The 
other timbers just mentioned have a wider natural distribution 
and are, moreover, often met with on uncultivated village lands 
or in the neighbouring jungles and forest* : they arc in conse- 
quence accessible and cheap. Speaking generally, it may be 
said that distance from markets renders many of the finest 
Indian forests useless for trade jiurposes, and has made it 
economical to import timber from foreign countries. The 
foreign transactions in Indian timber amount to about a crore 
of rupees yearly, most of which is due to teak. I nit they represent 
a very small proportion of the total trade. 

Internal returns show apjwoximattly 400,000 tons of timber 
(in addition to 100,000 tons of teak) as earned by rail and 
river to meet India's own requirements, but an infinitely larger 
quantity of timber is used annually, from purely local supplies. 
A large market for timber has been opened by the growth of 
India’s foreign dealings, e.g. in the supply of tea, coffee, indigo, 
and opium chests, and of packing-cases generally. 

Q J 
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Tiirber There were in 1903 ninety sawmills, 4 c, in India, which 
rave employment to nearly 8.000 perv.ru. Of these, seventy 
’‘“ m ' J two mills were in Burma, eleven in Assam. four in Madras, two 
in Bombay, and one in Bengal. 

Trade ta During the three years ending 1903-4 the cxjiort items 

wood ™ ‘cabinet-ware and furniture * and ‘wood, manufactured. 1 

have together averaged about 9 lakhs in value. The import* 
ankle*. include various classes of articks which may be viewed as 
made entirely or partly of wood, via. ‘cabinet ware and 
furniture,' ‘carriages and •arts,’ ‘stick* and whips’ (including 
fishing-rods), ‘tea chests.’ and ’wood manufactured or partly 
manufactured.' The total s-aluc of these was 79 * •»**“ in 
1903-4. Other articles shown in the returns al*o consist to 
some extent of wood, but have not been included in thesr 
figures, such as ‘toys and requisites of games' (in 1903-4. 
a; lakhs); 'ship*. parts of' (*7-6 lakhs); and matches (506 
lakhs). It will thus be observed that India imports articles 
made entirely or partly of wood to a much greater value than 
her exports. 

Indian art. The following classification embrace* the mo re noteworthy 
cr,fl * connected with wood: carving, at applied to architecture, 
•lili furniture, or cabinet- work ; inlaying with other woods or metals ; 

»“*f sandal wood, awed, engraved, inlaid, or veneered ; veneering. 

a/f/ifm/, marquetry, and Uti-x-work (/»*/'*> in wood*, metal., 
porcupine quills, tortouc -shell. kC.\ painting, staining, and 
varnishing ; imitation mbying (with metallic amalgam, &c .) ; 
papier mkM and imitation papier mlche, ornaments, toys, 
models. \c. ; and minor woodwork, such as engraved fruits, 
sola-pith articles, Arc. 

Wood- The majority of the people of India regard the possession of 
a thdrpai (bedstead) as indispensable, and in some parts of the 
country low settees (r Kaukh ) or rced stools (»#r*b) are in 
demand ; but tables, chairs, and sofas arc of modern intro- 
duction, and are for the roost part met with only in the houses 
of the well-to-do. Persons with any pretentions to social 
position consider it essential, however, to have a carved door, 
or perhap. one or two carved windows as prominent feature, 
of their houses. In most part* of India the skill of the 
carpenter has therefore been mainly expended in the production 
of richly carved doors, windows, or lialconie*. But to convey 
a conception of even the leading characteristics of the styles of 
wood carving manifested in the various Provinces is im- 
[>0ss:ble. The reader will find full particulars in the interesting 
series of monographs recently published by the various 
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Provincial Governments, 0» in the Official Catalogue «rf the 
Indian Art Inhibition of 1903. And it may. in conclusion, be 
■aid that the art and industrial schools of Calcutta, Madras, 

Horn bay, and Inhere have given much attention to improving 
and developing, on indigenous lines, the arts of wood-carving, 
inlaying, and veneering as applied to furniture, cabinet-making, 
and architecture, with the result that degeneration has to a large 
extent been prevented and a superior class of carpenters dis- 
persed over the country.' 

In the wide range of wood-carving met with in Northern In North- 
India, the most powerful influence has undoubtedly been 
Muhammadan. Sikh art b but a recent adaptation from the 
Muhammadan, constructed more or V-w on Hindu lines, 
while the pure Hindu wondcarving of the present day may be 
described as a ^introduction. Many towns however, possets 
fine doors of Hindu origin which include decorative designs 
that existed long anterior to the introduction of the Muham- 
madan style. With all IhnO forms (Muhammadan. Sikh, and 
Hindu) the doors are, as a rule, studded with metal bosses 
or arc overlaid with brass ornamentations. The actual door, 
which consists of two leaves, b hung in pivots, not on hinges, 
and the overlapping portion b lavishly ornamented. In fact, 
with the poor, this b often the only part of the door that shows 
any trace of carving. The important centres for ornamental 
woodwork and furniture are Kashmir, PeshJwar, I -shore 
(School of Art), Amritsar. BaUla, Bhcn. Chiniot, Gujrtt, 

Hari 3 na, Hiss.tr, Hoshilrpur, Jullundur, ludhiina. and Udaku 

The essential features of the Muhammadan and Sikh carv- 
ings may be said to be their direct adaptation to dtod.tr. 

They are in consequence flat or in low relief, with little under- 
cutting, and ore largely constructed on a geometrical basis 
with elaborately veined and twisted foliage. Itmjrm (lattice- 
work built up of minute laths arranged in geometrical forms) 
is also a leading characteristic of Northern India. Peshawar 
has a great reputation for delicate and rntricatc finjra, and 
Lahore and Chiniot for bold, massive work. 

Woodwork constitutes by no means an unimportant aspect in ib* 
of the architecture of the United Province*. It is carved, , 
painted, or inlaid ; and the timbers mostly employed arc Province*. 
stdtkam, tH, » n d ebony, with rim and while-wood {dudh) for 
furniture and other ornamental purposes. The chief centre* 
arc Aligarh, Bareilly, Naglna, Budaun, Bulandshahr, Famikh- 
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ibid. GhJzipur, Lucknow, Mainpurt, Muttra. and Sahiranpur. 
.Vagina, in Bijnor District, is the centre of a graceful style 
of ebony -carving. Nigpur and several other towns in the 
Central Provinces enjoy a cmsideraWc re|>utalion for wood- 
’ carving. The work bears a strong resemblance to the Marathi 
(or Deccan) style, and thus blends almost imperceptibly into 
the Chilukyan art which distinguishes the IndoAtyan from 
the Dravidian styles. 

In RA.;|e- The deserts and rainkas tracts in KAjputlna, Central 
,4n# ' India, Sind, and Baluchistln afford r*.h supplies of marble* 

i ff." and sandstones, suitable for house construction; hence the 

siad,’ ornamental camng met with is, for the most |wrt, in stone, 
tin.nd* *" d »uch wood-caning as occurs is of a scry elementary 
Bra’fsl. character. The wood-caring of Bengal is also insignificant. 

In furniture making a certain skill has been attained by Bengal 
carpenters, but exclusively in European designs and mostly 
through the training imparted in the workshops of European 
firms. 

Ills mb., The wood-carving of Gujarlt foils under two mam types, the 
Jain style and its Muhammadan ada|>talion and development. 
The chief centres arc Ahmadlbid, Banda, and Bhaunagar. 
The wood carving of Khlndcsh and the Deccan is also marked 
by a Hindu (Chilukyan) and a Muhammadan style. Thu 
demand for the once noted lattice black-wood furniture of 
Bombay city, which is produced mainly by its Portuguese 
inhabitants lias now greatly diminished. 

In So.Ui- The sandal word carving of Mysore reproduce* the bracketed 
rm Irdts. pillar^ and the massive over dour aid architrave frames, with 
their niches and images found in its Chilukyan temples. The 
perforated stone window* and fan-lights of these were doubtle* 
the model for the massive form of lattice (/iVr/ru) work found 
in the Deccan and also m Cuyarit. Similarly, the wood-carving 
of Madras reproduces the characteristic features of Dravidian 
temples. The chief centres of wood-caning here arc Madura, 
Bellary. and Travancon. 

In llama. Except for the construction of pagodas, masonry buildings 
were formerly nonexistent in Burma. This circumstance, and 
the abundant supply of teak, led to a great development of 
ornamental woodwork. Burma possesses three very distinct 
styles of wood-carving : namely, the bold massive form seen on 
the rudder-chain of boats ; the deep and elaborate under-cutting 
of the screens in pagodas and monasteries ; and the simple- 
incised carving of house-doors and window-shutters. ll»e 
demon worship of Burma has greatly affected its wood-caning 
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oa well to its other arts, the bti* or demon being constantly 
reproduced. Some of the Burmese figure, whether human or 
mythological are excellent specimens of wooden statuary 
The chief centres for woodwork are Rangoon, Mandalay, and 
Moulmetn. 

In woodwork, as in other art conceptions, Ncpil is more In Neptl. 
nearly related to Tibet and China than to India. The rallcy 
was never conquered by the Muhammadans, and in conse- 
quence its arts arc unaffected by IndoSaracemc. influences 
Ihe chief features of Nepil woodwork are projecting windows, 
perforated panels, massive lattice-work, and an exuberance of 
human, mythological, and animal forms. The older houses 
and temples of KJtmlndu and other towns show the pro 
ftckecy that once existed, but for many years past the an 
industries of NcpfU have been declining in merit and in im- 
portance. 

The minuteness and intricacy U elaboration of sandal wood haadrl. 
carving are only equalled by the results attained in ivory. The 
art is applied to small objects only, while its practice is usually 
confined to a few families. The chief centres of ■tidal -wood 
carving are Mysore; Travancore . Tnchmo^oly, Tirupati, 

Madura, and Coimbatore in Madras . and Kanara. Surat, 
Ahmadibad. and Bombay in the Western Presidency. The 
art is also met with in other localities remote from the regions 
of production, such as Cuttack, Delhi. Indore, and Alwar. 

Woodwork is often inlaid with ivory or bone (see p. 19a) lnl>r«i| ..1 
or with metals. The chief centres of metal (brass) inlaying 
are Chiniot and Lahore in the Punyab, and Mainpurl in the 
United Provinces. Travancore produces some good specimens 
of cofifier inlaying. 

The most striking example of |>aintcd wood met with in Pstrtri 
India is the very peculiar art that has long existed in Savant JJJJ' 
v*di (Bombay Presidency). The woodwork is painted in oils, 
with red or Wack as a background. It has borders of brilliant 
green leaves and pink flowers, and in the centre of the panels 
mythological groups are boldly portrayed. I'he supports and 
feet of a bracket or table axe usually finished on the lathe, and 
display a most delicate and charming touch in lac line colour 
ing. This style of painting and decoration is applied to 
brackets, tables, caskets, and shrines for the family deity, in 
which numerous folding doors display the various incarnations 
of the god. Muiaffargarh, in tbc Punjab, is famed for its 
painted bows and arrows, which are often extremely beautiful. 

JhSnsi turns out boxes, trays, and the like, painted black with 
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dull green and red floral designs,- but they are not of a very 
artistic order and the carpentry is poor. Gwalior has a fair 
amount of wood- and basket-work, and gilded and painted 
wood and stone form a striking feature of the house decoration 
of Bikaner. 

What it known as the |upicr-machc work of Kashmir is at 
present practically a class of aooden goods with designs 
painted on a light-coloured ground and coated with a special 
varnuh. Flat goods, such as picture-frames, screens, and the 
like, arc now almost the only articles produced ; and even in 
these the precaution of coating the wood with a thin layer of 
pulp, or of dressing the surface in the manner followed with 
papier mlchf proper, has practically been abandoned. Rash 
mlr papier mlche in its true form differs considerably from that 
of Europe. The paper is never quite reduced lo a pulp, but is 
softened and pasted together, layer upon layer, within a mould. 
When dried and smooched down, the pattern is painted in 
water colours, and glaxrd by the purest and most transparent 
varnish procurable. The two chief forms of the old papier 
michf work of Kashmir are the minute rose and Ihe pale- 
coloured 'hawl pattern, but both have now practically dis- 
appeared. 

In Dacca, Rangoon, and MandaUy, tola, the material em 
ployed in the manufacture of pith sun hats, is worked up more 
or less artistically into artificial flowers, and in Trichmopoly 
into models nf temples. Carvel coconuts and other fruits are 
produced in Travanmrv and Mysore, and at the Cannanore 
central jaiL 

Turnery, one of the mew inqiortant of all Indian branches 
of carpentry, has been already referred to in connexion with lac 
(section ii, p. 174}. The turner is ubiquitous and meets, as a 
rule, the chief demands of the Indian peasant for ornamental 
woodwork. 



X Metals and Minerals, and tkeir Associated Industries 

In view of its vast area India is poor in metallic resources ; 
few of the metals and minerals that are met with have been 
fully exploited ; and fewer still are worked on modem systems 
or with scientific appliances. Ample room, therefore, exists 
for expansion in the mining and metallic industries of the 
country. Nevertheless, the purely indigenous or village metal 
manufactures are perhaps, after those connected with wood. 
Ihe most important of all the art industries of India. Most of 
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the household utensils ire made A metal, which thus to a large 
extent takes the place of the porcelain and glass of Europe. 
'Hie shapes of the domestic vessels in common use have 
probably been derived from the fruits, shells, hiens, and leaves 
utilized by primitive man, and even to the present day ascetic* 
use the shells of gourds and other fruits in pUce •* metallic 
vessels. According to popular ofnniun copper is regarded as 
the purest of metals: brass it most frequently employed by 
Hindus and copper by Muhammadan*. 

'lhc chief metals and mineral products of India arc : coal, 
gold, iron, salt, and orL Others, surh as precious stones, 
manganese, mica, saltpetre, boras, tin, lead, copper, soapstone, 
alum, antimony, asbestos, corundum, gypsum, plumbago, clays, 
slate, building-stones, and limestime are being developed, and 
in vrnic few instances have already attained Considerable 
importance, while tithers have fallen hack or have made little 
or no progress. The economic and pra<ti<al aspects of the 
metals and minetals have been dealt ailh in the preceding 
chapter (Mines -nd Minerals), and here attention will lie more 
directly concentrated on the meullic and mineral manufai lure* 
and handicrafts. It will suffice for the jircsent purpose, there- 
fore, to state the names of the main groups of metallic materials 
and manufactures, while discussing the published returns of 
the foreign transactions in them. In a later jiaragraph will 
be reviewed such particulars as are available regarding the 
number of mines, workshops, and factories, 8cc.. as also of 
the persons who find employment in connexion with the 
metallic industries. 

The absorption of treasure will be referred to in the following 
chapter (Commerce and Trade). Inn it may be stated that in 
1876-7 the imports of gold and silver were valued at n-j 
ctores and the exports at 4-6 crura ; in 1903-4 the cortetpond- 
ing figures were 40 i rotes and 16 ctores. 

The next most im|»xiant item in the traffic in metals in- 
cludes the imports shown under the name of 'metallic manu- 
factures.’ These consist very largely of railway plant ami 
machinery, but hardware and «utlcry also form a considerable 
part. The steady growth of the returns under this heading 
may, therefore, be accepted as the expression of increasing 
railway facilities and expanding manufacturing enterprise. In 
1876-7 the imports of metallic manufactures of all kinds wen- 
valued at about 2) crorcs and in 1903-4 at about 12 cioics, 
while the Indian exports in the last-mentioned year were 4* 
lakhs. 
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The imports under the collective heading of ‘mineral 
chemicals, dyes, and oils' have increased from a value of 
19 lakhs in 1876-7 to 4-8 crore* in '9°3"4- A* still further 
showing India’s dependence on foreign countries for metallic 
supplies, it may neat be stated that the imports of * wrought 
and unwrought metals' (copper, iron, brass, lead, &C.) were 
in 1876-7 valued at 3-7 crores and in 1905-4 at 10 crorcs. 
Practically, the imports of these m eta ls denote the extent of 
the Indian copper- and inmsmilhs' operations, just as the 
foreign supply and net power -mill production of yarn available 
for India may be accqrtcd as the <wily satisfactory indication of 
the extent of the hand-loom weaving industry . 

No aspect or material of the export trade can be mentioned 
as in any way comparable with the returns at these imports. 
The export of manganese ore has recently begun, and for 
many years there has existed a small traffic in tin from Burma. 
The growth in the production of coal is one of the most 
satisfactory indications of the expansion of manufacturing 
enterprise in the country. The production of petroleum and 
paraffin has recently assumed a position of vast importance to 
Burma, and has checked the importation of these minerals from 
America and Russia India practically enjoy* a monopoly in 
the supply of certain qualities of mm ; but the trade in salt- 
petre, which was once a highly profitable Indian monopoly, 
has, through the prosperity of tkrman manufacture, dwindled 
to a |nnitinn of secondary importance. 

An abstract of the value of the trade m metals and minerals 
will be found in Table VII (p. 156 k 

Very little information of a trustworthy nature can be 
furnished regarding the village industries concerned with metal 
trades. Every large village has its cop|ier- and ironsmith* and 
also its jeweller ; and in some instances these local industries 
attain considerable magnitude, such as the manufacture of 
copper and brass vessels at Srinagar, Benares, MirxSpur, 
Lucknow, Morfldlbsd, Jaipur, Poona, Nisik. Bijipur, Madura. 
Vellore, Mysore, and Rangoon. Similarly, the silversmiths 
and jewellers of Srinagar, Muhin, Lucknow, Jaipur, Cutch, 
Ah mad! hid, Poona. Bangalore. Madras Cuttack, Calcutta, 
Rangoon, and Moulmcin are famed all over India. But it is 
difficult, if not impossible, to estimate the actual number of 
persons concerned in these industries, and the value of the 
goods they turn out. The artistic industries will be dealt with 
in detail later. 

The first coal-mines under European direction were o[>cned 
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in Bengal in 1820. but no progress was nude till the construc- 
tion of the East Indian Railway in 1854. Even then advance 
was slow, until the jute mills of Calcutta had been surted- 
From that date the prosperity of coal mining has been the 
direct expression of a rapidly expanding modem commerce. 

In 1903 there were 302 coal-mines at work, of which 279 were 
in Bengal. The industry gives employment to 88,500 person*, 
and the capital of the joint-stock companies has been declared 
at 240 lakhs. The price of Indian coal delivered in Calcutta 
now usually range* from Rx. a| to Rs. a| per ton. The out- 
put' of coal was 4,000,000 tons in 1897 and 7.500,000 tons in 
« 9 °J. of which Bengal produced six-seventh*. The Provinces 
which come next in order of production arc Hyderabad, Assam, 

Central India, and the Central Province*. 

The Indian gold-mines are chiefly in Mysore. Cold is Got..- 
washed from the sands of many Indian river*, but the total " l “ r * 
amount thus procured is insignificant. 

The oil-wells of Burma arc k-licvid to have been worked ItoioWwm 
for more than 2,000 yean Much of the oil is of a wry high 
quality and can be burned in lamps in its crude state. The 
well* have recently been worked, and the oil refined, by im- 
proved modem appliances. The manufacture of candles from 
the oil has already been referred to (section in), and the 
Burma wells have recently begun to affect the imports of 
foreign oil and paraffin candles. In few directions has a more 
far reaching revolution been accomplished than in the change 
of Indian demand towards cheap petroleum and other mineral 
oik candle*. &c„ in preference to the vegetable illuminant* of 
former times. This change ha* been the cause of larger 
import*, but ha* at the same time led to a great expansion 
of the refining and manufacturing industries nf Burma and 
Assam 

Iron ores arc very widely and abundantly distributed through- hoe, 
out India. Smelting after European methods is, however, 
carried on only in Bengal, where coal is found in proximity to 
the ore. Iron and hra» foundries are scattered all over the 
country ; but with the exception of the Bengal Iron Company 
of Bartkar, and the railway and engineering wurksliops and 
foundries at Calcutta. Bombay, and other large towns, few are 
of much importance. In 1903 there were seventy -six foundries 
in India, employing 22,000 persons. The bulk of the iron 
imports still come from the United Kingdom ; but the com- 
moner sorts, such a* ban, angle iron, black-sheet and nails, 
rivets, washers, 4 c, are now shipped largely from Belgium. 
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which also holds the Indian markets for cheap Med, such as 
Med bars. 

Salt is procured in India from several sources, each supplying 
large tracts of country. The chief sources are the rock salt of 
the Mayo Mines in the Punjab and of KohAt in the Frontier 
Province ; the lake salt of Simbhar. lhdwlna, and 1 ‘achbhadrd 
in RJjputAna, and SultAnpur in the Punjab ; sea salt in Sind, 
Bombay proper, and Madras , and. lastly, foreign salt imported 
chiefly by Bengal and Burma. live imports usually range from 

331.000 to 514.000 tons, and the Indian production front 

771.000 to 1, air.ooo Urns. The U 4 al nk-*u|ipty of India 
amounted in 1903-4 to 1,171,000 tons, of whidt about 65 per 
cent, was produced in the country. Nearly half the Indian 
production is by direct Government agency and the rest under 
licence. The taxation of salt is one of the most important 
items of Indian revenue, and the |wodurtion of this ankle will 
be further described in Vol. IV. <hapter viii (Miscellaneous 
Revenue). No statistic* are .oilccud of the number of persons 
who find employment m mtning. collecting, refining, and selling 
salt, but the number must be very ronddcnble. 

It would ajipcar probable that the introduction into India of 
the an of making saltpetre ilatcs from the discovery of gun- 
powder. The Indian slippy •' dcroxd mainly from Bihar, lo 
a much less extent from the United l , rovinct%, and in »mull 
i|uantitics from Kashmir, the I'unjah, Central India, Bombay, 
Madras, ami Burma. As obtained from the nitrous soils, 
saltpetre is an im|Hire article-. It is n-fined at special fur lories 
to be met wtth all over Northern India ami in Calcutta. 
There are about 40,000 tu tones f«w erode saltpetre and 600 
refineries. The latter deal with about 713,000 cut. of crude 
saltpetre and produce nearly 500,000 cwt. of the refined 
ankle. Exports from India have not progressed during the 
past halfccntury. In 1845 they amounted to 500.000 cwt., 
valued at 35 lakhs, and in 1903-4 to 391,000 cwt., valued at 
41 lakhs. 

Borax or tinea!, a native borate of sodium, is found with 
common salt on the shores of certain lakes in the Punjab, 
on the Tibetan frontier, and in Tibet itself. It is used 
extensively as a mordant in dyeing and calico-printing, as a 
medkine, as a substitute for soup, as a preservative for meat, 
and as a flux in glass-blowing. It is also invaluable in welding, 
and is employed by blacksmiths, brass-founders, and electro- 
platen. For many years the foreign demand for Indian borax 
has been declining. So recently as 1886-7 the exports were 
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24.000 cwt., valued at nearly 6 lakhs ; the local demand has, 
however, lieen little affected by the cheap production of Europe 
and America. 

The supplier of braes and copper arc wholly or almost B»»i in-l 
wholly derived from foreign countries, and fluctuate largely (r W*' 
with local needs and prices. Copper, being the chief metal 
used for domestic utensil* and easily saleable when necessity 
arises, is in large demand in times of plenty and is instantly 
thrown on the market in bad years, so that the rise and fall 
of this traffic constitutes one of the safest indications by which 
to judge the economic condition of the people of India. 

The following import figures may be recorded: 1876-7, 

241.000 cwt.; 1897-8. 322,000 cwt.; 1899-1900, 91,000 cwt. ; 

1900-1, 160,000 cwt ; 1901-2, 194.000 cwt.; and 1903-4. 

433.000 cwt. The fall in 1899-1902 the immediate effect 
of the scarcity and famine that prevailed in tlnne years. 

Recently the demand* fur dtxtric lracti«m and lighting haw 
somewhat increased India's need f*w copper, but the quantitk'. 
above given may be accepted as denoting roughly the amount 
required by the village c o ppers m iths. 

The antiquity and excellence th.- Indian iron handicraft Ariink 
may ho judged from the famous iron pillar at the Kutab MinAr 
near I h.-lhi, from the nuntcrou. examples of wrought-iron gates .ml. 
of forts and tombs, and from the >ii|wrb CnDoCtinM of ancient 
arms. Of late years the Bombay School of Art has turned not 
some excellent wrought iron galas and windows, and wrought- 
iron balustrades arc produced in GujariL Burma, too. has 
attained high proficiency in wrought iron. Near Mandalay 
there arc numerous workshop for the i»roduction of iron ktii, 
placed like weathercocks un the Burmese |ugixit«~ 

Throughout India the dealers in art curiosities offer for sale 
swords, daggers, shields and helmets in camd steel : and in a 
few localities such as Udai|>ur, Jaipur, and Jodh|>ui, this art is 
still practised. 

The ornamentation of tinned ware is essentially Muhammadan Tinnr.1 
in Origin, a» the MusalmAn* u*e copper cooking and eating 
vessels which hare to be tinned before they can be employed 
with safety. The chief centres of ornamentation of tinned 
goods and tinned metal are Kashmir, Peshawar, and MorSdibid 
(rtpouuf tin). 

The craft of colouring metals with lac is chiefly practised at L*'- 
MorldahSd ; and the system of ornamentation appears to have 
been designed to imitate the class of encrusted ware known as 
ton. It consisted of a background of black lac. on which the 
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floral design stood out in white metal. Originally the pattern 
•as bold ; but this has gradually given place to a more minute 
style known as marvri, and later still to a form, the eharakv**, 
in which the pattern is in black o* other coloured lac, and the 
background in brass. Recently a further development has uken 
place, in which coloured flowers, and even mythological 
subjects, are inserted within the elaborate marvri pattern. 
Within the past few years Jaipur has taken to imitating 
Merida bid in the production of mmn ri and tkarahva n work, 
with the addition of an abundance of colours in questionable 
taste. 

Enamelling may be described as the art of colouring and 
ornamenting the surface of metal by fusing over it various 
mineral substances. The range of colours attainable on gold it 
much greater than on silver, and still more so than on copper 
or brass. This peculiarity b to a certain ettent overcome by 
silvering or gilding the surfaces intended to be enamelled. Then- 
are several forms of enamelling, the first being the rtoiumni of 
Japan and China, in which w.rea are fastened or welded to the 
surface of the metal, in elaboration of the design, much as in 
some forms of filigree. The various spaces thus outlined ate 
then loaded with the colouring materials, and the article it 
placed in a furnace, when the wires prevent the various colours 
from intermingling. 

The second form, which is that most prevalent in India, is 
known as e h m mfi inf, srhete the metal is engraved or 
chased, rt/xmiU or blocked out. m such a way as to provide 
depressions within which the colours can be embedded. A 
third mode, whkh prevaib for the most port in Kashmir, is to 
l»int the surface with readily fusible paint, and then subject 
the article to a moderate heat, sufficient to melt the paint but 
not to fuse the colours. 

'Hie various styles of enamelling in India are so different 
that they can be readily recognised. Jaipur is pre-eminent for 
its enamels, though recently the most skilled artificers have 
migrated to Delhi. The Jaipur enamelling is invariably done 
in the purest gold, and the plate is so engraved that all but the 
faintest lines of the metal dtsa|>pcar and the entire surface 
seems a sheet of translucent enamel. The Jaipur work has, 
however, deteriorated of late years ; and the utilitarian spirit of 
the times is also marked by tbc production of a large assortment 
of sleeve-links, lockets, bracelets, brooches, and the like, and 
the decoration of the bocks of pieces of jewellery, instead of 
enamelling sword-hilts, plates. See., as formerly. Uah.twalpur, 
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anti Bhiij in Cutch, axe also important cnir.s of gold enamelling. 

Multan is famous for its small silvcr-cnamcllcd ornaments, and 
the Lucknow and Ram pur enamels arc likewise on silver. In 
Benares enamel is usually employed to give the ground colour 
for gold and jewelled ornaments. The copper or brass 
enamelling of Kashmir is good of its kind, but coarser than 
that on silver. The quasi enamelling of Panlbgarh <R*jputSn*> 
and RatUlm (Central India), where the article itself is of glass 
or thin enamel, set off with a silver rim or gold flower, is also 
interesting. 

Niello may be regarded as a form of enamelling practised Niello 
on pure silver. The desired pattern is punched and chased, 
and the hollows are loaded with an amalgam of lead, silver, 
and copper, which is then fused with silver in a furnace. This 
art exists in one or two localities in Butma, but ap|*ur» to be 
quite unknown to the modern Indian • raftsman. 

The gold and silver plate of India could formerly be referred Cold >■»! 
to four or five well-marked types •* Mylev Within the Last few 
years, however, the silversmiths base taken to |*i*lu<ing any ‘ 
or all of the styles, the result being that it has become difficult, 
if not impossible, to say where the plate may have bum made. 

The characteristic feature of the silvtr |4atc of Southern India 
is txeami work, composed of mythological medallions ami 
canopied niches. The chief centres of production arc Bangalore, 

Mysore. Travancore, Madras city. Trirhinopuly. and the dodd- 
vaxi district. The Bombay Presidency has two well marked 
styles of silver plate, the Poona and the Cutch. In the former 
a bold rtpmuai form prevails; in the latter a graceful ami 
intricate floral design in shallow rtfomtU (probably of I hitch 
origin) is practised. Bijipur, SboU|*ut. AhmadAhld, ami 
Baroda al«o proside good examples of Bombay silver work. 

The Kashmir styles of silver ornamentation arc all forms of 
intricate and flat rtfi-mu. which closely resemble the pattern, 
employed in the copper and papicrmfcrhl wares of the State. 

Some years ago there was only one style of silver work 
in LucXnoo, the jungle scene <<f closely compacted |ulmv 
This is still produced, but lorckmm also imitate* the style 
of all other parts of India. Bengal has four great centres of 
silver-ware— Calcutta, Cuttack, Dacca, and Monghyr. Calcutta 
produces a form of ornamentation in which rural scenery is 
depicted on a feasted surface. It is a style now imitated all 
over India, the characteristic Bengal hut being nearly « very 
"here shown, though probably quite unfamiliar to the majority 
of the workers. Cuttack has for many years b«n famous for 
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filigree work, which h&& &bo atuined a footing in other places, 
among which Trichinopoly, Dacca, Rangoon, <md Jlrtmi may 
be mentioned. A large portion of thi* wtirk i% accomplished 
by children, the sons or pupils of the craftsman. The principal 
article* made by the Burmese silversmith* art bowk, Jar*, 
plates, &c. 

Damascening and encrustation hath denote the surface 
ornamentation of one metal by the a|i|iUcalinn of others. In 
damascening {ke/lgan) iron or steel i* usually ornamented with 
gold or silver wire. In the various forms of encrusted work 
the ground metal is rarely steel, and the allied metals art 
seldom in the form of wire. Encrusted wares fall into two 
main classes according as the applied metal is raised abuse or 
left below the surface. Tanjorc ware is representative of the 
first class, and bu/ri of the second, though in some forms of 
bidri the applied metal is mainly abnse the surface, much as 
in Tanjorc ware. The art of damascening appear* to have 
originated with the ornamentation of swords and other weapons, 
but in modem India it is ahu applied to the adornment of 
articles for domestic use. The chief damascening centre* are 
Sillkot. flu jilt, and l<ahnrc in the 1 ’unjab; Jaipur, A I war, and 
Sirohi in Rljputlna ; IXatil in Central India , Hydcrllild and 
Travanconr BUn wan uk<-» its name from Rtdar in the 
Hydcrlbld State The other chief centres of |>roduction urc 
Lucknow, MurshidJlxld. Putnra. and tua small extent Kashmir. 
The encrusted -are of Southern India is of two .lasses : that of 
Tanjorc, in -hich the applied portions stand in bold relief ; 
and that of Tnu|uli, in which the applied metal it levelled 
with the surface Bras* and copper with silver encrustations 
arc common to both forms, while Trichinopoly brass vessels 
are encrusted with line. 

Indian craftsmen show a large capacity in the utilisation of 
copper and brass and their alloys. In Burma, for example, 
images of a stupendous size are cast in brass by a small band 
of operators, whose appliances w.sild seem absolutely inadequate 
judged by European standards. In many parts of India again, 
as in Kljputlna. chain bangles arc moulded and sold for 
a few annas a |»ur, which in Europe and America could not be 
produced a: many times the price charged. Between these 
extremes in magnitude and intricacy lies the range of domestic 
and sacred utensils, f«w the production of which every village 
possesses its skilled coppersmiths. Ordinary domestic utensils 
are rarely ornamented, but their *ha[«o are often extremely 
graceful. The article most generally used by the Hindus is 
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Ihc lota, a globular mckm-du|«rd rod, with an elegantly 
reflexcd nm, which doubtless ongmatcd from the partially 
expanded (lowers of the sacred lotus. The Muhammadans 
have given their vessel (tom*) a spout, because the Korin 
ordains that a man should perform his ablutions in running 
water, and the faUmg of water through the spout is considered 
to comply with this direction. The shapes of the Iota and 
tonti have given birth to widely different forms of domestic 
and decorative metal-work. Some of the most beautiful and 
interesting copper and brass -ares of India are those directly 
required for ceremonial purposes, or which have been derived 
from the implements used at the temples The following arc 
the pnncipal centres of ornamental copper and brass work : 
Kashmir, Nepal, and Sikkim ; Amritsar and Lahore in the 
Punjab; Lucknow (copper) and Benares (brass) in the United 
Provinces ; Jaipur, Bikaner. Dholpur. Utfain, and Indore in 
Kljputiru and Central India; Poona. Bomhay. Nasik, Bijipur, 
Baroda, and KithUwir m the Bombay Presidency ; Mysore. 
Madras. Madura, and Vellore in Southern India. The bras* 
work of Jaipur, which h especially artiste, takes the form of 
miniature, and charmingly natural, reproduction of bullocks, 
arts and scenes from .wintry life generally. The gongs and 
images of Burma are also welUnown. 

Old Indian stonework may be conveniently classed under ston*. 
three great types, corresponding With the excavation of cave «»"“S 
tempks and the construction of topes ; the building of the 
Jain, Ch-llukyan, and subsequent Hmdu temples; and the 
Pathln and Mughal mosques, tombs, and palaces. The 
eclectic architecture of Akbar was developed by Shih Jahin 
into the IndoSuaccnic style, which may be described as a 
darling picture in photographic detail, that subsequently 
degenerated into the tawdnness and eccentricity of the tombs 
of JunSgarh. The chief centres of stone work in India, 

•ncien.t and modem. are: in Northern India. Peshl-ar Distnct 
(Graeco-Buddhist remains), and the temples of Mlrtand in 
Kashmir, for ancient work, and the Kutb Minir, with the 
fort, palace, and city of Delhi, for Muhammadan production ; 

“f t Uni,cd Provinces. Agra, Fatchpur Slfcri, Muttra 
(Bnndiban), Bund elk hand, and Mirrlpar ; in RijpuUna and 
Central India, Chitor. Mount Abu. Stachl, Dig, and the Sis 
U tCni P ks *nd Jain sculptures of Gwalior for ancient 
monuments; with Udaipur. Bikaner, Makrtna (in Jodhpur). 

Jaipur, Alwar, Bharatpur, Dholpur. Jamltncr. Ajmer, and 
ior (fort) for modem work in marble or sandstone. In 
*ol in. 
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the Central Provinces, Chanda and Bhandara have attained 
a fairly high reputation for stone-work, and the marble of 
Jubbulporc is well-known. Bengal has little stone of any 
kind and the art of stonc<arving is therefore practically 
unknown except in Bihir, ChoU Nlgpur, and Orissa, where 
it is found in MtahhUm, Sasarim. Gayi. Monghyr, Bhubanes 
war. and PurL In Western India good sandstone and rough 
marble, or rather various forms of limestone, arc met w.th, 
the best-known carvers and masons being in Real Kantha, 
Ahmadibld, and Kilhiiwar. The ancient monuments of 
greatest repute are the cave temples of Elephant*. Kinheri, 
Nlsik, Klrli, Ajanu. and Ellon , and the mosques, temples, 
and palaces of Bijipcr, Ahmadibid. GirnJr, PiUOna. and 
MOdbidri (South Kanara). Southern India has several centres 
of modern uooe-carvii* which, however, compare unfavourably 
with the work of even three or four centuries ago. The best 
known of the ancient monuments arc at Amarlvali. Mahibalipur, 
and Hampi; w.th the temples of Madura, Conjceveram. 
Tanjoee, Rimcswaram. Penlr (near Cwmbuore), Vellore, and 
Srtrangam. Somnithnur. Bdflr. and Hale bid (in Mysore), 
and Warangal and Golcooda (in Hyderabad), may also be 
mentioned. 

Carving of The earring of small articles and models is practised in 
.mall sandstone at Mini pur. Agra. Gwalior, Bharatpur. Jodhpur. 

M, ‘ eUfc Kanauli. and Bikaner; in marble at Jaipur, Jodhpur, and 

Jubbulporc ; and in alabaster and soapstone at Agra, 
l anWary The green Jade stone, worked up at Bhcra in the Punjab 
»o«k. an d a few other localities, has been classed at false >ade or 

J* 1 *- rather a very pure form of serpentine. It is softer and more 

easily worked than the jade which comes from Burma. This 
•Indian jade’ comc% from AfghJn.nln, as does the stone 
known to the natives as smbirndm (Purbeck marble), though 
the Utter is also found in the Punjab .Salt Range. Cups, 
4-Ua bowls, caskets, sword and dagger handles and suchlike 
articles, made of ’Indian 1 jade or true Jade, arc often richly 
jewelled. 

Agates. ' The agate vases of Broach and Cambay have l»een famous 
under the name of Murrhinc vases from the time of Pliny.’ 
The polished and cut pebbles of India hare probably been 
spread over the world to an extent of which few people are 
coAcious. It is said that the pebbles which the tourist or 
visitor is induced to buy at many well-known seaside and 
other resorts in Europe, as mementoes of the pUce. have nol 
only been originally produced but have been cut and polished 
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in India. A feature of the pebble trade of India, not very 
generally known, is that the stooes are often coloured 
artificially. 

Cut garnets, in the form of necklaces and other small articles G»rnci. 
of personal adornment, constitute an important section bf the "* J 
lapidary craft of India. The chief centre for the production c,,,uv 
of these goods is Jaipur. Rock crystals are largely cut in 
various places, and are made into sword and dagger handles, 
or into beads, buckles, necklaces, and the like. These too are 
extensively produced in Jaipur. The socalled rock-crystal 
buckles of Kashmir are made of • paste diamonds * specially 
imported for the purpose. 

A large trade is done in the manufacture and sale of Twnjwjtw. 
turquoise Jewellery. The chief traffic it from Kashmir ; and 
within the past few years a new industry has arisen in that 
Slate in the production of |ncture frames and other small 
objects in co|ipcr, with a surface layer of fragments of false 
turquoise compacted by a cement. 

Some of the glass productions of Pama are artistic, hut the <;!»*•• 
majority are imitations of Knghvh ware in bod taste and worse WBf *' 
execution. The manufacture of glass longlcs is a very common 
village industry. 

From the nature of the designs employed, Sir George InUIJ 
Hirdwood ha* maintained that the inlaid work of the Tlj at 
Agra and the other great Indo-Saraccnic monuments is in all 
probability an indigenous art. Other writers, however, contend 
that it was purely Florentine fiftm Jura, introduced into India 
by Austin do Bordeaux ; and in support of this contention it 
may be noted that many of the flower* so vividly deputed in 
the Indo-Saraccnic tomb* and palaces could hardly have been 
familiar to the stune^workers of Agra and Delhi, though they 
are carved and inlaid with a life-like accuracy that is remark- 
able. The glory of the highcT art production of Indian stone 
work may lie said to be this inlaying on marble. The great 
centre of the craft i* Agra, though it i* not unknown in other 
ports, of India, e. g. in Hharaipur and Mysore, and the work of 
Bharat|>ur is in some respects superior to that of Agra 

The absence from India of a good and abundant kaolin has Pottery, 
doubtless greatly retarded the higher developments of the 
potter’s craft, but perhaps less severely than the social and 
religious customs of the people. According to Hindu ohscrv- 
ance, pottery is easily defiled and must be broken whenever 
polluted. The artistie skill of the Hindu potter has, in con- 
sequence, been developed in the manufacture of Jar. in which 
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to store grain. spk«, And pickles, rather than in the production 
of eating or drinking vessel*. With the Muhammadans it may 
be safely inferred that the glaring of pottery originated with the 
production of tiles used in the ornamentation of tomb* and 
tnosqfle*. In Southern India terra-cotta assumes a greater 
importance than in the north ; and pottery of high quality, and 
in a style quite unlike that of Northern India, is produced at 
numerous centres. Porters, whether Hindu or Muhammadan, 
may he placed under two classes — the kumhUr or village potter 
who as a rule produces non -glazed potter)-, and the artistic 
potter or kusagar who turns out coloured glazed ware. With 
the solitary exception of the pottery of Vellore, all the present 
day glazed pottery of India u essentially of Muhammadan 
origin. 

Trni- Unglazed pottery, or terracotta ware, is met with all over 

cotta ware, j n *ome cases it is made so thin that it has been called 

kdgkati (paper pottery) ; of this nature is the terra-cotta of 
Gujrinwila, Bahlwalpur, and Alwar. Sometimes a design is 
moulded on the surface by the finger* prior to firing ; the best 
example of this is the Aligarh potter)'. Siwln and Khulna 
(Bengal), Azamgarh and Chuitfr (United Provinces), Ratnigiri 
(Bombay), Madura (Madras), and Tavoy (Burma) have a 
reputation for black pottery ; but this is frequently of very poor 
artistic quality. The coating of pottery with coloured lac and 
other substances i* practised in RljputAna and Southern India. 
At Lucknow a high standard has recently been attained in the 
I induction of artistic tctnortU statuettes, which recall the well- 
known Tanagra figures, though they hardly attain the freedom 
and breadth of treatment of these classic productions. 

Palntfil The most reputed centres for pointed pottery arc Peshawar 
(Frontier Province); Jullundur, Hoshiirpur. Jhajjar, Find 
IMdan Khan. GujrJnwlla, Rawalpindi, Uahawalpur, and 
Lahore (Punjab) ; Amroha. Lucknow, Utrauli, and Sitlpui 
(United Provinces); Kotah (Rijputlna) ; and Salem (Madras). 
The colour is given after the pottery has been fired. This art 
is intimately connected with the production of idols and plhcr 
sacred objects, and with the frescoing of the walls of temples 
and houses, and is quite unconnected with the kindred 
Muhammadan art of glazing potter). The black potter)- of 
Ptnd DOdan Khin. pointed in red, is as different from the gilt 
[tainted pottery of Peshawar and the )ellow and red ware of 
Lahore as it is possible to imagine. While the majority of the 
designs are undoubtedly Hindu tn origin, others are closely as- 
sociated with one or other of the great Muhammadan dynasties ; 
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as for instance at SasarSm in the ShAhibid District of Bengal, 
where a remarkable form of painted pottery is made quite 
unconnected with any ocher Indian style of ornamentation. 

The production of glazed pottery may be classed under a Glual 
few characteristic types. Thai of Pcshiwar resembles majo 
lica, the prevalent form being green and pink on a milky 
white. The pottery of Delhi and Jaipur is produced from 
ground felspar mixed with gum or starch, and cannot, in con 
sequence, be formed on the potter's wheel, but has to be 
moulded by hand. The artistic pottery of Multln, like that 
of Sind, originated with the production of tiles, and then 
spread to the production of saxes, plaques, and other orna- 
mental wares. The deep blues and whites which were for- 
merly characteristic of the Multin work have, however, now 
disappeared, and the modem out turn is extremely jioor. The 
|«tterns of Sind, which have been imitated in Bombay proper, 
through the medium of the School of Art, may be classed 
under two forms: tiles for the decoration of tombs and 
mosques, and vases for domestic use and ornament. The 
tiles were nearly always, like those of Multln, on a white field 
with blue design. Rim pur and Khurja (United 1 ‘rovinces) 
manufacture articles in quaint shapes, such at the undulating 
forms of the pumpkin and the constricted melon. The Vellore 
| lottery is made from a fine white day which yields readily to 
the most ddicate treatment, and when glazed U either in a 
dear emerald green or a deep dull brown The pottery of 
Burma, and more especially of Pegu, has been famed from 
ancient times. The most cunous forms of this pottery arc the 
quaint ums used for storing the ashes of the f n g yil. 

In 1900 there were oghtyfour potteries in India, employ- 
ing about *,400 persons. The chief of these arc situated at 
Aligarh, RAnlganj, Jubbulpore. Ferokh (in Malahar District), 
Calicut, and Bombay (School of Art Works). 

Several parts of India are famed for their marble-tike cement Dastsr 
work, stucco or tAumim. This is made with lime, mixed with Jjjjjjjj 1 
sand and plaster of Paris or powdered marble, and very often W oik. 
with sugar, or some glutinous substance such as the gum from 
the btl fruit or even white of egg ; and it assumes a remarkably 
hard consistence and an exceedingly fine polish. In Bikaner 
the walls of houses coated with this surface arc beautifully 
carved just as the stucco is about to set 

Cement or plaster of Paris is also used as the impacting and CUb 
embedding material for glass mosaic. In some of the more mou,c * 
recent of the IndoSaracenic palaces the ceilings arc adorned 
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in rich geometric designs made of fragments of mirror glass set 
in cement. This is known as tkiika work, and its effect, 
though brilliant, narrowly escapes the charge of vulgarity. 
The Burma glass mosaics, cemented with thitri, have already 
been referred to on p. 175. 



XI. Conclusion 

The Indian Legislation to regulate labour in ’factories was first intro 

F^tory duced in 1879. Attention had been drawn to the subject by 
certain remarks in a report on the administration of the- Cotton 
department in Bombay, and a commission appointed by the 
Bombay Govern mem advised the enactment nf a simple law 
restricting the hours of employment of children and requiring 
that machinery should be properly fenced. It was at first 
proposed that Local Governments should have the option of 
extending the measure to tbeir respective territories, but the 
Act (XV of 18S1) as finally passed was general and ampul- 
socy. It was, however, modified in the interests of manufac 
turers by reducing the m.mmurn age for children to 7. and the 
maximum to t> years; local Governments were empowered 
to appoint special Inspectors or to make over the work of in 
spection to I >ist net Magistrates. The definition of factory 
limited the application of the la* to premises where not less 
than .00 persons ordinarily work and where Steam, water, or 
other mechanical power is used; while indigo factories and 
premises situated on and and solely for the purpose of a tea 
or coffee plantation were altogether exempted. 

In 1890 a commission was appointed to inquire into certain 
points connected with the subject, and the law was amended in 
accordance with their recommendations in 189!. The change* 
then introduced were bnefly as follows -.—The definition of a 
factory was extended to include establishments employing 50 
hands, instead of 100 as before, and power was given to bring 
under the Act any establishment employing only jo hand*. 
The hours of employment for women were limited to 11. with 
intervals amounting to i£ hours. The minimum age for chil- 
dren was raised from 7 to 9 years and the maximum age from 
ta to 14; the length of employment per diem in the- case of 
children was reduced from 9 to 7 hours, and their employ- 
merit at rught-time was forbidden. There arc other provision, 
prohibiting Sunday labour, except in industries of a specified 
nature, presenbing intervals of rest for men as well as for 
women, and giving Local Government* power to make rules to 
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regulate walci-supply. ventilation, cleanliness, and other sanitary 
matters. The Act is now about to be amended further, with the 
object of bringing within its scope factories which work for less 
than four months during the whole of any one year, and which 
have hitherto been exempt from the operations of the Act ; and of 
ensuring that the provisions of the law relating to interval* of rest 
are more generally observed, and that the further precautions 
which experience has shown to be necessary are taken to guard 
against injury or death of the operatives by fire or other- 
wise. 

Prior to 1890 the duty of inspection was entrusted to the 
magistracy in all Provinces except Bombay. In the Utter 
Presidency the appointment of a special Inspector under the 
Act was made in 1883, but was discontinued in 1887. In 
189a two special Inspectors were appointed, one for the Bom- 
ltay Presidency and the Central Provinces, and another for 
Bengal and the United P rovinc e* . These are the only Pro 
vinces where special Inspectors have been appointed ; else- 
where inspection work is done by Ihvtnct Magistrates, who 
are txoffuie Inspectors, and by subordinate magistrates and 
other officials appointed by the Local Governments as Inspec- 
tors under the Act. 

Information regarding the number of factories and the 
average number of hands OOplOycd in them in 1893 and 
1903 respectively is given in the table below 
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The following extracts front the Indun Census Report, 1901 
(chapter vi), will afford some useful information in regard to 
the occupations of the people of India : — 

' Nearly two-thirds of the total population have returned 
some form of agriculture as their principal means of subsis- 
tence; 5s per cent are either landlords or tenants, 11 per 
cent, are field labourers, and about 1 per cent, arc growers of 
special products and person* engaged in estate management, 
&c. In addition to these, about a) ptr cent., who mentioned 
some other employment as the chief source of their livelihood, 
are also partially agriculturists, and another 6 per cent., who 
have been shown under the head of “general labourers," are 
doubtless in the main supported by work in the fields. About 
15 per cent of the total populabon (including dependents) are 
maintained by the preparation and supply of maierial sub- 
stances ; and of these more than a third find a livelihood by 
the provision of food and dnnk, and a quarter by working and 
dealing in textile fabrics and dress. Domestic and sanitary 
services provide employment for very few, and the number of 
persons who subsist by this means is less than 4 per cent, of 
the population. The occupations of about a) |«ct cent, fall 
under the head “commerce, transport, and storage," the num- 
ber engaged in “commerce " being slightly greater than that 
in "transport and storage.* Government service and the 
" learned and artistic professions “ arc the principal means of 
support of 19 and 17 per milk respectively. 

•The above proportion* refer to the total population ; those 
for cities . . . follow very different lines. In these large 
centres of population, instead of twothirds, barely one-twelfth 
of the population are dependent on agriculture, and the num- 
ber engaged in the " preparation and supply of material sub- 
stances " rises from onc-sixth to two fifths , onc-cighth derive 
a livelihood from "commerce," and nearly as many from “ |»cr 
social and domestic sen-ices *; on e - el eventh from "unskilled 
labour," and one fourteenth from Government scn-icc. , . . 

•We hare already seen how*, in all cities taken together, 
agriculture is the means of support of only one-twelfth of the 
inhabitants, as compared with two-thirds in the general popu 
lation, but in some of the selected cities the proportion is much 
lower even than this. In Bombay only one person in 130 is 
thus supported, in Karachi one in 40, in Rangoon one in 33, 
and in Calcutta and Madras one in 78. 

' The preparation and supply of material substances, which 
in India at large support one person in six. in cities afford a 




ARTS AND MANUFACTURES 



*49 



•v] 

livelihood to two in five. In Delhi, Ah midi bid, and Amritsar 
more than half the inhabitants are thus engaged ; the proportion 
is above the general average in Bombay, Madras, Rangoon, 

Karachi, and Howrah, but in Calcutta, Lahore, and Allahabad 
and— strange to observe— Cawnpore, it is below it In Bombay 
and AhmadaWd the cotton nulls support one-seventh of the 
population. ... In Rangoon one-ninth of the population find a 
livelihood in the rice mills. Jute mills and jute presses support 
one-eleventh of the inhabitants of Howrah, and one-nineteenth 
are maintained by its machinery ""d engineering workshops. 

The leather factories of Cawnpore support nearly 3 per cent, 
of the population. 

•Commerce, including transport and storage, is essentially 
an urhan form of occupation, and is returned in cities by one 
person in eight compared with one in thirtyeight in India at 
large ; in Calcutta and Rangoon the proportion rises to one in 
four, and in Romtiay, Madras, l>c!hi. I-ahurc, Amritsar, and 
Howrah it is one in sis nr thereabouts, hut in Karachi il 
is only one in twelve, in AhmadlbAd and Cawnpore one in 
thirteen, and in Allahlhld one in twenty seven The variations 
from the general average for cities m the case of learned and 
artistic professions (one in seventeen) are nut as a rule very 
marked, but the proportion is unusually low in AUahAbSd (one 
in forty) and highest of all in Madras (one in twelve). 

* Unskilled labour finds most representatives in Howrah (one 
in si*), Bombay (one in seven), and Agra, Cawnpore, and . 
Allahabad (one in eight). The high proportion in Howrah it 
due to the entry under this head of 10,000 penoni whose 
means of livelihood was entered merely as - factory work," and 
who could not therefore be assigned to any definite group ; and 
if these be excluded, only one pcrvwi in nine dqicnds for his 
livelihood on “unskilled labour." It is possible that the figures 
for some of the other cities have been similarly affected by 
defects in the original return. . . . 

' It would tie interesting if the table of occupations could Urjr 
be utilized to throw light on the extent to which the intro- mdD ‘ ,n ” 
duction of European capital and methods of work has influenced 
the functional distribution of the people. It is however, not 
always possible to draw a distinction between imported, if one 
may use the expression, and indigenous occupations. The 
group " Bankers, money-lenders, it," for examine, includes 
both the European banker and the village usurer, and “general 
merchants” include both the wholesale traders of the Presidency 
towns and the indigenous dealers in general merchandise of 
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rural areas. The labourers engaged in the construction of 
railway embankments and canals cannot be distinguished in 
the returns from those working on roads. The advent of the 
British has greatly augmented the number of persons employed 
in the direct administration of the country, and has also added 
enormously to the staff of teachers, engineers, medical practi- 
tioners. and the like ; but of these, too, no reliable count can 
be taken. There are, however, certain occupations which 
are wholly exotic, of which the principal ones arc noted 
below 

hnm 

•apfXKWd. 

S°J'993 

. >0.490 

•74*7* 

. 106..M 

. '.007 

. . 1 8-7*3 

Totai i^8*,M5 

These are shown by the returns to be the means of support 
of i| million persons, or between five and six person* 
per milk. In tnoU cases, moreover, industries conducted 
in factories have been distinguished in the course of com 
pilation from the corresponding hand industries. 'Hie return 
is not complete; some factory industries, such as woollen 
mills, have not been differentiated, -bite even where they have 
been, the entries in the schedules were often not sufficiently 
precise, and factory employes wire "» consequence relegated 
to the group provided for hand workers, or to some more 
general head, so that the census figures often fall far short 
of those collected in connexion with the Return of large 
Industries published by the Director-fkneral of Statistics So 
Tar as they go, however, these figures show that, in addition 
to the persons included in the above statement, more than 
1) millions arc employed in factories, coal-mines, and other 
undertakings founded with European capital, or conducted 
according to European methods. The total thus 'exceeds 
j, 000,000, or 1 per cent, of the total population. This may 
not seem very much, but it a at least a beginning, and there 
are many indications that India is entering on a period of 
great industrial activity. The local production of coal, coupled 
with the extension of railway communications, has removed one 
of the chief obstacles to progress, and, :n Botnhay at least, 
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native capital is beginning to flow more freely toward* industrial 
enterprise. The mam difficulty in this connexion is that the 
ordinary native of this country does not yet put much trust in 
joint-stock undertakings, and the small capitalist still fights shy 
of investing his savings in companies. 

•Of all the industrial undertakings, properly so called, the 
cotton mills arc by far the most important. According to the 
Census 347,728 persons are supported by employment in these 
mills, of whom 185,875 are actual workers. Half the total 
number arc in the Bombay Presidency, and the rest are 
distributed over various parts of the country, the largest 
number in any single Province being in Madras, where it 
amounts to 17,486. Jute milb arc returned as supporting 
130.664 persons, practically all in Bengal, and collieries 
100,329, more than lour fifths of whom arc found in the 
tame Province. . . . 

•Next to Claw H (Pasture and Agriculture), Class D is 
numerically the most important in the whole occupation 
scheme, and includes the means of hvoHbood of 45,750,000 
persons or 155 per thousand of the total population. It 
comprise* no lass than eleven Orders, the largest being " VII— 
Food, Drink, and Stimulants ", and ** XII— Textile Fabrics and 
Dress.'* as shown below : — 



VII. Foorf.ditok.i 

VIII. Llcbl. 6 nog, 1 

IX. 

X. V* 

XL SoppWmroUry rwpMrfMnlt 
XII. TemitW fabric* 1 

XIII. Mrulsi 

XIV. CU*. • 

XV. Wood, . 

XVI. Drees, conn. dyts. *c. 
XVII Lntbor, Ac . . 
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TABLE II. Tram in Oils&uk, Oils, and Perfumery 



(A) FixioOiu.Snos.Rc. 
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TABLE III. Trade is Dyf_s and Tans 
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TABLE IV. Tiadi in Animal Products 
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TABLE VI. Trade im Edible Substances 
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Trade in Mktau and Minerals 
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CHAPTER V 

COMMERCE AXD TRADE 



/. History of Foreign Trade 

Thi first four chapters of this volume, dealing with Agricul- 
ture. Forests, Mines and Minerals, and Arts and Manufactures, 
have incidentally included many details of the foreign trade 
of India. In the present chapter it it proposed to sum up the 
leading features. 

The chief trade of India has always been with countries Euly 
lying to the west. In the earliest times traffic naturally passed 
by land It began with the exchange of commodities between 
neighbouring tribes, and by degrees a regular route was estab- 
lished between the Caspian or Black Sea and the Indus, by 
way of the Oxus and the Hindu Kush. The difficulties of trans- 
port must always have prevented this route from being used 
for any but valuable articles of small bulk. About the com- 
mencement of the seventh century ac traffic by m sprang 
up between the Persian Gulf and India and even China*. 
From the head of the Gulf caravans followed the great road 
through Mesopotamia to Syria or Egypt. Rice, sandal wood, 
and peacocks were carried by this route from India. Although 
trade in the Red Sea had been developed at an early period, 
it was not until the discovery by Hippalus (about AD. 47) 
of the possibility of using the regular winds of the monsoons 
that a third rdute to India was opened, which gave a consider- 
able impetus to trade. An anonymous writer of the first cen- 
tury a.d. has described the trade in some detail, and from 
his work we learn that India exported spices, precious stones, 
and large quantities of muslin and other cotton goods*. In 
return India took gold, silver, brass or copper, tin, lead, coral, 
and cloth. The value of this trade must base been eon 
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siderable, for Pliny complains that the annual drain of specie 
from Europe to India was never less than 55,000,000 sesterces 
(*458,o«o)- 

MnUanal The northern trade-route, though never of great importance 

pmod. |Q | ndia> ,he ancient road bet ween Europe and China. 

and for a time prospered by the dosing of the Syrian route 
during the Crusades. Under the care of Genoese traders it 
was a source of wealth to the Byxantinc emperors till the Turks 
took Constantinople in 1453. The Syrian caravan trade, which 
had thriven under the Arabs, was threatened by the Mongols 
as early as 1*58 when Baghdad Ml, and ultimately .hared the 
fate of the northern path. The Venetians who had secured the 
supremacy of the Mediterranean, yielded before the Turks in 
1470, and early in the sixteenth century the conquest of Egypt 
placed the command of the last route to Europe in the hands 
of the Turks. 

Th* Port*- Throughout the fifteenth century the Portuguese had been 

C wm. slowly feeling their way down the west coast of Africa, and in 
1498 Vasco da Gama landed at Calicut. Along the Malabar 
coast he found ports or open roadsteads where merchants from 
Ceylon or Malacca met those from the Persian Gulf or the Red 
Sea. The Portuguese established their trade at the expense 
of the Arab merchants by violent measures, find o|»cncd 
factories which were garrisoned by soldiers. A fort at Ormuz 
commanded the Persian Gulf; the establishment of G<u 
secured the export trade in (w-pper and ginger on the .Malabar 
coast : and the conqocat Malacca gave the Portuguese the 
spice trade with the Farther East In addition to spices, the 
exports included gems, drugs, dyes, perfumes, art products, 
and textiles, which were chiefly paid for in silver, though 
woollen goods linen, velvet hardware, glass and chemicals 
were also imported. 

Th* D«tck The Portuguese allowed naturalised foreigners to take purl 
in the trade with India, the monopoly of which had been 
.secured by a Papal bull, and Antwerp became the great com- 
mercial centre of Eun»pe- The failure to discover routes by 
the north-west or north-cast had, however, already inclined other 
nations to trespass when the union of Spain and Portugal in 
1 580 and the ruin of Antwerp brought mam tv to a crisis be- 
tween the Catholic and Protestant nations of Europe. An 
English company trading to the Levant received a charter in 
1581. and in 1593 was authorized to trade overland with India. 
Fifteen Dutch squadrons sailed for India by the Cape between 
1595 and 1601. The first English East India Company was 
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founded in 1600, lu counteract ihe monopoly which ihc Dutch 
were already establishing- The early traffic wa» mainly with 
the Spice Islands and it was not till 1608 that Surat was 
visited, which soon became the head-quarters of the Company’s 
business on the mainland of India. 

By the beginning of the seventeenth century Portuguese Seven- 
enterprise had degenerated into mere piracy, and was soon 
driven from the field. For a ume there was keen rivalry and oeatuik*. 
warfare between English and I hitch in the Spice Islands. 

'rhough < lusted from the Archipelago, the English gradually 
made good their footing in India. Factories were founded on 
the east coast and in Bengal ; and in spite of troubles at home 
and constant struggles with the Dutch, or with pirates on the 
Malabar coast and near the mouths of the Ganges trade in- 
creased rapidly. 

Just before the first half of the eighteenth century the 
English had to face the upen hostility of the French ; and the 
history of trade- is merged m that of territorial acquisition, till 
in 1813 the trading functions of the Company in India were 
brought to a cloac, except so far as the monopoly of trade w ith 
China was concerned, and this also ceased in 1833. 

For many centuries the trade of India hardly developed in CteraW 
nature or in volume beyond itt condition in the first century 
a. l>. With the advent of the Portuguese the mainland of 
India gradually took a larger share in the trade, silks and ivory 
being added to the exports, with pearls from the Persian Gulf. 

Still the trade was limited to the products of the coasts and 
to articles of high value in comparatively small bulk. The 
classes of merchandise which today form the vast majority of 
Indian exports were only dealt with in strictly local trade, and 
the regions in which they were produced remained unknown 
to the enterprising trader and navigator. It was in fact |»rar- 
tically impossible to penetrate inland <• to draw thence to the 
coast any of the products of the interior ; and even if fac ilities 
had existed for local traffic, it would have been impossible in 
the conditions of navigation which then existed to convey to 
Europe at a profit the bulky articles of low value which now 
maintain great Beet* of ocean steamers and are the staples of 
Indian trade. I’he ports on the west coast were fed only by 
the narrow fringe of land lying between them and the GhSts 
which formed an insurmountable barrier against commercial 
operations. On the east coast there was no port on the surf- 
beaten line of shore until the Gangcuc delta was reached at 
the head of the Bay of Bengal. Hence the dimensions of this 
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greatly coveted trade were restricted within limit* which would 
now be regarded as insignificant. 

Growth The operations of the English Company for some years 

££« after the grant of the first charter were equally limited. An 
annual fleet of five or ux ships, the largest of which re- 
presented no more than 600 tons, comprised the whole 
extent of the trade carried on by England, not only with 
India, but with Ceylon, the Archipelago, and the China seas. 
'Hie natural obstacles u» commercial intercourse, the very 
imperfect development of communications by sea and by land, 
the state of incessant war in the country among the rival ruler, 
and states, the struggles for supremacy among the European 
adventurers, and the costly nature of the articles comprising 
the trade which limited the demand for them, were all factor, 
tending to keep the trade small. To these cause, of rcntric- 
tion we must add the effect of the stnet and narrow monopoly 
established. In spite of these drawbacks trade increased, and 
in 1673 the Company's exports were valued at £430.000 and 
the imports at £860,000, besides the private trade. It wa. 
said that the Company devoured * above half the trade of the 
nation.’ The profits were so great that in 168* the dividend 
was 150 per cent., and early in the eighteenth century the 
Conqun) was enlarged. A Century later the sale* at the India 
House reached a total of £3,000.000 sterling. In 1X13. when 
the abolition of the Company's monopoly was under considera- 
tion, it wav stated that the value** the trade was only £2,500.000 
sterling. Compared with modern standard, the volume was 
certainly not large ; and sr> late as 1834, the earliest year for 
which a statistical record exists the value of the whole trade of 
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Taking the rupee at that lime to be equivalent to two shillings, 
this total represents in sterling £14.342.290. 

Uunge. in The trade carried on by the Company in the eighteenth 
Irutr. and nineteenth centuries was more diversified in itv nature 
than it had been in the days of the Portuguese and their pre- 
decessors. Silk, both raw and manufactured, maintained an 
important place among exported merchandise, as also did 

spices. Calico and muslin, however, began to decline xs 

• 
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exports, while the introduction of |«*werloum» and spindle* 
in England led to the resolution in the trade which aeiom- 
panies the competition of steam-power with manual labour. 

Indian cotton manufactures were gradually displaced by 
imported goods, for the mill* of Lancashire were able to make 
doth that was as good for common wear as any made by hand 
in India, and much cheaper. Indigo came into gnat promi- 
nence as an article of export, followed by sugar in the later 
days of the Comjxsny, when the emancipation of the slaves in 
the West Indies paralysed for a time the sugar industry there. 

The progress of the trade continued, however, to be com- KaaMM 
(Ktralively slow, owing to the natural obstruction* which Jfjj. 
remained after the Company had established it* rule over 
much of the Indian continent. During the first half of the 
nineteenth century rood* were nonexistent, except where they 
had been constructed for military purposes; off these great 
routes all traffic was earned -ret narrow unmeullcd tracks 
impassable during the monsoon. The rate *«f movement «.• 
restricted by the capacity of the hull-chi harnessed to the cart 
to struggle over such paths, and the day's juumey seldom 
represented more than to milev In many parts of the country 
even bullock tarts were useless, and tbetr place was taken by 
pack-bullocks, which indeed continue to work in some 
localities at the present day. Where a navigable river ran 
through a country it was the main highway of trade carried in 
boats. Reads and rivers alike were infested by bands of 
robbers, carrying on the traditional practices which had made 
highway robbery and murder by armed gangs a lucrative pro 
fession in the disorderly days 1/ native mivule. So separated 
from each other and isolated were c*cn neighbouring districts 
that the failure of a crop in one district might lie followed by 
famine and death, though harvests were abundant ico miles 
away. In 1 780-1 the land-revenue demand in Syihet District 
was suspended because the harvest was vi plentiful that it did 
not pay to carry grain to market. Moreover, the appliances at 
the ports for the reception and shipment of merchandise were 
of the most primitive type. The charge for freight from 
Calcutta, Madras, or Bombay to London by way of the Cape 
of (food Hope was high and the duration of the voyage pro- 
tracted, so that, taking into consideration the charges for 
internal transit, the existence of trade was almost impossible 
except for articles for which there was a special demand, in 
which India possessed a more or less effective monopoly, and 
which could stand a voyage of many months. 
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Improve- Though something had been done, especially in the Ganges 
“ fter valley, to develop communications by toad, at the outbreak of 
the Mutiny in 1857 there were only about 170 mile* of railway 
in India, one section being under construction inland from 
Calcutta and another from Bombay. That event was the 
parting of the ways, the old order giving way to the new. The 
suppression of the Mutiny added Largely to the Indian debt, 
and increased taxation was required to meet the charges for 
interest. It was necessary, if the people were to bear an 
additional burden, that their resource* should be devclo|ied. 
This led to the recognition of the fact that among the reform* 
projected the extension of communication* mu*t hold a promi- 
nent place, and the need for them was further emphasized by 
the military experiences of the two years spent in subduing the 
mutineers. The construction of railways was therefore pushed 
on apace. The construction of canals for irrigation wan 
actively undertaken. The accommodation and facilities at the 
pom were improved. The fiscal system was reformed ami 
simplified, and various other administrative improvements were 
taken in band. Every measure adopted, while it gave to the 
Government a firmer grasp of the position, tended to stimulate 
the producer to activity and to encourage him to pursue the 
peaceful ways of trade. 

Cost of Until the railway system wa* »dl advanced it a a* not 

KurereJ 0 ‘ xmiblc ci,hcf to fu,n, ' h ,h * nvsss of the people with imported 
merchandise within their means, or to encourage the agricul- 
turist to grow wheat, oilseeds « cotton fur the oversea market. 
When these conditions came into existence in the decode 
1860-70. the duration of the voyage between India and 
Europe by the long sea route round the Cape of Good Hope 
hampered trade in several ways. It kept freights at a height 
which almost prevented commerce in articles that were also 
produced in countries nearer to the United Kingdom, limiting 
traffic to products of which India practically possessed a 
monopoly ; it also gave weevil* ample time to damage cargoes 
of wheat and seeds. This serious difficulty was removed by 
the opening of the Sue* Canal in 1869. the voyage to Bombay 
by the new route being reduced from a hundred days or more 
to about twenty-five days in ordinary cases and three week* 
when faster vessels were employed. The reduction was of iIk- 
first importance to Indian trade. To this and to the con 
lemporaneous linking of the port* aith the interior in every 
direction must be ascribed the remarkable development of 
commerce since 1870. for without these two facilities none of 
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the other measures o f reform which came into operation al*»ut 
the same time could hast had any substantial effect. The 
trading community were thus enabled to supply European 
manufactures at a cost within the means of the native con- 
sumcr, and to send Indian products to Europe in good condi 
lion and offer them at prices which permitted competition with 
other countries more favourably situated with reference to the 
consuming markets, but not possessing the cheap labour of 
which India still enjoys an abundant supply. The result 
Itccame manifest during the following decade, 1870-80. in 
a most striking development of trade. 

This success was aided by certain administratis* nmaira W 
taken by the Government, prominent among which was the 
reform of the fiscal system. The lo« of revenue and in- noons 
creased expenditure due to the outbreak of 1857 compelled 
the Gosernment to seek increased resources from which to 
meet the heavy demands upon it. One resource was found in 
a great enhancement of the custom duties, though it might 
have been expected that a duty of ao per cent, in a poor and 
undeveloped country was Ukely to have a paralysing effect on 
trade, by placing articles taxed at such a rate beyond the reach 
of a considerable body of consumers. The impolicy of such 
heavy taxation was soon recognised and the rate was reduced 
to 10 per cent. ; this again was found to be excessisc. and a 
further reduction wu made to 74 percent. In 1875 the 
general rate was reduced to j per cent.; and in 1881 the 
import duties were swept away entirely except for a few articles 
of a special character ; namely, arms and ammunition, liquors, 
opium, and salt. But the customs were not confined to im 
ports. I Hilies had also been levied on the exportation of a 
considerable number of articles, including food-grains. The 
duty imposed on wheat had in fact placed a serious restriction 
on the exportation of the grain even after facilities had been 
given to the trade by the railways and the Sues Canal, and the 
Government removed it. on the representations of the nut can 
tile community, in 1873- Following this reform most of the 
other export duties were repealed step by step, until by 1880 
rice was the chief article paying a tax on export '. 

Along with these duties at the ports there existed a wide- lnum .1 
spread system of internal duties not only in Native Stales but 
even within British territory. A great hamer, known as the 
inland customs line, was gradually raised across the country 

• For > taller accowni of **» can >»-. w* VoL IV. dap. ««. 
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and guarded by an elaborate system of patrolling. It stretched 
from the Indus in the extreme north-west to near the Bay of 
Bengal in the south-east ; and all trade crossing it was stopped 
and made the subject of such minute investigation that the 
bundles of wayfarers were carefully prodded by native subordi 
nates armed with long iron rods, and duty levied'. The 
primary reason for this barrier was the diflerence in the salt 
duty levied in different parts of the country. But the barrier 
wu also used to tas sugar exported from Northern India ; and 
the maintenance of this tax, added to the lack of means of 
transport, led to the importation of sugar from Mauntius into 
Western India, where sugar cane cannot be groan extensively 
at a profit. Other articles besides salt and sugar were also 
subject to taxation at the customs' hedge, until the Government 
of Lord Mayo realised the impolicy of the system, and arrange 
ments were made for the imposition of a uniform rate of salt 
duty throughout India and for the acquisition, by agreement 
with the Native States, of the working of the salt sources in 
RjjpuUna. Following these arrangements the inland customs’ 
hedge was gradually reduced in length and practically aluin 
doned in 1879. Negotiations were also opened about the 
same time with the Native Stales for the abolition of their 
transit duties ; and one by .me the States agreed to surrender 
ix privilege which the extension of railways was daily reducing 
in value, though most of them still Irs-y customs, and a few 
impose export duties. The benefit resulting to trade was very 
material ; indeed, it may alnxM be said that trade was made 
possible where formerly it could not exist. In some Provinces 
octroi has been levied by municipalities for many years, and 
care is still needed to prevent this tax from degenerating into a 
transit duty* 

changr Bu, although natural obstacles were overcome, and improve 

«. • mcnt ’ "W effected in administration, new difficulties arose. 
In 1873 began that protracted and spasmodic fall in the gold 
value of silver— the standard currency of India-which for a 
quarter of a century was the nightmare of Indian financiers. It 
is unnecessary to revive here the controversy over the merits 
and defects of a low exchange, a falling exchange, universal 
bimetallism, particular bimetallism, the gold standard, and the 
silver standard. So far as commerce with countries under the 
gold standard was concerned, it was argued on the one hand 

' *T * WWt «»*«*»• Joe. « Val IV. 

cnap. nu. 

• See also VoL IV, dap. 
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that a low exchange stimulated exports, and consequently 
aided production, because the lower the gold value of the 
rupee the larger was the number of rupees into which the gold 
price of Indian commodities was turned. The argument was 
capable of being carried to the extreme uf absurdity, for if the 
rupee fell to a shilling the advantage would be greater than if 
it exchanged for one shilling and sixpence, and still greater if 
it fell to nmeper.ee, or threepence, or even a penny. While 
it may be admitted that a falling exchange encouraged the 
export trade, it also tended 'to discourage the import trade; 
and if the latter were thus affected, it was not possible that the 
former could really be fostered, as exports are merely the form 
in which the consumer pays for imported goods and must 
always be equivalent to them. On these line*, however, con- 
troversy continued for years with increasing vivacity and 
acrimony as the fall of silver »*• accentuated from time to 
time, a violent decline alternating with relative steadiness in 
the range of prices, the tendency, howesrr, being always down- 
wards. The truth seems to be that the actual rate of exchange 
has no particular effect on finance and trade, provided it is 
steadily maintained when once an adjustment of prices and 
taxation has been made ; but the process of adjustment i» 
tedious, and its continusnce most detrimental to the state and 
the trading community alike. In India the period of transition 
seemed interminable. The disastrous effects on finance will 
lie described in Volume IV, c ha per vi It became im- 
liossiblc to frame a budget with a reasonable prospect that the 
results would approximate to the estimates ; it became indeed 
a necessity to revise estimates from time to time during the 
year, and to scrutinize narrowly expenditure already sanctioned ; 
on the occurrence of a heavy (all in exchange, even useful or 
reproductive work had to be stopped, the Provincial assignment' 
of revenue reduced, and taxation increased. In 1885 a fall in 
exchange suddenly occurred exceeding any that had leen 
experienced before, and in the follow mg year new taxation wa* 
imposed. For the next decade the Government was obliged 
to find fresh resources year after year in additional deli*, with 
recurring charges for interest, and in additional taxation. It 
was the necessity of finding the means to pay the additional 
taxes imposed that stimulated the export trade rather than the 
conditions of exchange. For, although the producer obtained 
a larger number of rupees for his products, the taxpayer, on 
the other hand, paid a higher price for the imported goods 
consumed by him and also a larger number of rupees to the 
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collector of taxes in order to enable the Government to dis- 
charge its obligation* in England. The facts that increased 
burdens of taxation were borne, and that trade increased, are 
to be attributed, not to the merits of a low rate of exchange, 
but to the disappearance, simultaneous!) with the fall in silver, 
of the obstacles to trade atrrad) mentioned, and especial!) to 
the construction of reads railways, and the Sue/ Canal. It 
may indeed be said without exaggeration that if the fall in 
silver had occurred before the canal had been opened, and 
before the railways had linked the plains of Northern India 
with Calcutta, Bomba), and Karachi, the administration of 
India would have been involved in the greatest difficulties. 
Improved means of communication, by enabling the people to 
find profitable markets for the products of their fields and then 
mills, were the salvation of India. 

The record of trade shows no changes in its volume tliat 
can be clearly traced to the (all in exchange, so that no 
statistics are available to indicate the difficulties and vicissi- 
tudes to which trade was subject from time to time, or to 
estimate what the volume would have been but for tin- 
harassing factors introduced by this disturbing element. On 
the whole, it may be said that, even if trade gained by the 
fall of exchange, the advantage was counterbalanced by the loss 
following from the financial readjustments rendered necessary 
by the same cause, and that the count-- for many years was 
deprived of tin benefits to be expected from the administrative 
•n*l economic improvements described above. The existence 
of a tilver standard in China, with a variable and uncertain 
exchange, still afct tt trade with that country. 

Even when the East India Company was entirely divested 
of its functions as a trading firm, the jealousy of outsiders 
which had led to lit iga turn against ■interlopers” in the seven- 
teenth century, long continued. Up to 1837 Europeans were 
not allowed to acquire o» lease land without the sanction of 
the Governor- General in Council. For many years commerce 
was encouraged, if at all, only by such indirect means a* 
experiments in the establishment of new staples of cultivation. 
Even the alignment of nods and subsequently of railway*, 
though primarily intended t<» develop the country, had fre- 
quently to be determined by other considerations especially 
military needs. 

As a result of the inquiry into the famine of i860, a new 
I •epartment of the Government of India was formed to deal 
with matters relating to Agriculture and Commerce. Financial 
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I n ensure led to its abolition in 1879 when tbc consideration of 
commercial questions was transferred to the Finance Depart- 
ment. Shortly afterwards, in consequence of the recommend* 
linns of the Commission which inquired into the famine of 
1876-8, a new Department was constituted to deal with land 
Revenue and Agriculture only. Between 1875 and 1905 con 
sidcrublc advance was effected m the methods of collecting and 
publishing statistics relating to production and trade. The 
complaint was, however, commonly made by those engaged in 
commerce in India, that Government was indifferent to trade 
interests, and that commercial questions referred to it were 
unduly delayed. The manner in which such question* had to 
he treated inevitably led to their being considered pnmanly 
from the standpoint of administratis* convenience. and thus 
far the complaint was perhaps justified. 

The first real attempt t«. bring Government more duscl) Commerce 
into touch with the interests of trade was a proposal to o|>cn ^ 
a Commercial Bureau. The discussion which followed was |*nme»t. 
valuable, but the increased |wr»sure of work in the Secretariat 
of the Government of India suggested a more far reaching 
measure In 1905 a Department of Commerce and Industry 
was formed, and placed in charge of a Member of Council, 
which has taken over from the Finance Department branches 
of the public business relating to commercial subjects, and 
other similar branches hitherto dealt with by tbc Home, 

Revenue and Agriculture, and Public Works Departments'. 

In place of the Commercial Bureau at first proposed, a 
Director General of Commercial Intelligence has been ap 
pointed to the new Department, who will control the prepara- 
tion of statistics, and will haw yet more important functions as 
an intermediary between the new Member of Council and the 
mercantile public. By these fundamental reforms questions 
relating to commercial interests has* been concentrated in 
a single Department of the Government of India, their con- 
sideration and speedy settlement hare been greatly facilitated, 
and Government is no longer exposed to the charge of indifler 
cncc to the interests of an important section of the community. 

The development of trade has been materially aided by '•“'"ben 
the formation of associations of merchants. Chambers of 
Commerce have been established at the ports of Calcutta, 

Bombay, Karachi, Madras, Rangoon, Codiin, and CocanSda, 
and also at Cawnpore and in KlthQwar. These bodies sujier 
intend the measurement and weighing of goods prepare 
' For details s m Vol. IV. dup I. TV Gorrn me- of Indi.. 
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schedules of rales of commission for various services, and 
undertake arbitration in commercial disputes, besides supply- 
ing their members with information connected with their 
business. They are consulted by Government on questions 
relating to commerce, and the more important of them 
nominate representative* to the l*rovinc«al Legislative Coun- 
cils, and to the Port Trusts in the case of the sea|x>rl towns. 
In some places they are also represented on municipal boards. 
The majority of the member* arc European firms, which have 
the larger share in foreign commerce and also usually in 
manufacturing enterprises. There are aho special associations 
representing some of the principal industries or trade*. 

Grnnl In the foregoing paragraph* the j-ha*c* of Indian trade have 
ppp*** been sketched down to the period when it assumed its present 
"** ' character and dimensions. *It will be useful now to give the 
actual figures of the trade, and to show at a glance how it ha* 
increased from the time when a regular record began. These 
are given below (m lakhs of rupees) for the average trade of 
quinquennial periods, the first of which extended from 1854-5 
to 183S-9, and also for the year 1904-5 : 

IW-*. t-son* 

l«* 4 -i to Itjt -» . . 74. II.J* 

• ,, 1*41-4 . . .0*5 14.1 » 

.. «» 44 -» .. «Mt *M> 16,99 

.. . i«M -4 . •*.*.» »o.o « 

- '•» 4 -S « '•**-9 . * »«.«» »».** 

- '•«-** -• '■**-« ”• • «J.'7 

« 1 M 4 -J .. iMft-9 . . 4941 J7.66 

.. 1 ***-:• . . . 4'.»o »7.»4 

« - is;*-9 . . 4 *.» 6|.i* 

« I*?*-* . lM ,-4 . . 6r.ll S0.4I 

•• '**4-5 ~ i*»-9 . . 75,'S 9®.»* 

•• 1W9-90 „ i> 9 i -4 . • **,70 10M7 

- '*94*5 .. 'M-9 • "»,9» 

** "fo9-'9O0 _ 190.1-4 . . 110.69 1 16.10 



'«W* '74.M 
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A glance at this table show* the enormous progress which 
has been made since the period of the Mutiny, the first great 
advance being m the five years ended in 1858-9. The progress 
has since continued from period to period, with an occasional 
pause due to the occurrence of famine. But in recent years 
even the ravage* of drought have been unable to place an 
appreciable check upon trade, for the extension of the railway 
system has brought affected areas within the reach of external 
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markets. The influence of famines upon the foreign trade has 
been further reduced by the extension of irrigation, which 
permits the regular production of much heavier crops in the 
irrigated areas. 

With the expansion of trade its nature and character have Change* in 
been materially modified- One ancient feature, however, seems 0 
to be permanent. From the earliest times gold and silver have bullion, 
flowed into India in such a perennial stream that the country 
ha* been styled a sink for the precious metals- In other 
countries, more advanced in civilization and with a much 
more perfect development of commercial relations, it is usually 
found that the imports of the precious metals do not largely 
exceed the exports The excc» is limited to the quantity 
required for the maintenance of the currency, and for use as 
ornament or in the arts. In India conditions are different. 

Owing to the habit* of the people, to the restrictions imposed 
by caste regulations, and to the low standard of living, the 
consumption of imported merchandise is limited, and a larger 
proportion of the |uymu\l for export* is uken in the form of 
gold and silver. These metal* are used for hoarding, either 
as coin hidden away in secret place*, or as ornaments on the 
jicrson* of women and children. The practice 1* inherent in 
races of primitive habits possessing an undeveloped financial 
system, especially when, as ha. been the caw in India, the 
past history of the country has wananted the concealment of 
wealth from the invader and oppressor. In course of time it 
may be hoped that the customs of India will approximate to 
those of western peoples ; and that the native will invest his 
profits in a better dwelling, and in food and clothing more 
almndant and of higher quality. Such a me in the standard 
of comfort has already taken place in Burma, and to a smaller 
extent elsewhere But for a very long time to come it may 
be anticipated that the native of India will continue to live 
as hitherto in a primitive style, akin to what would be called 
abject penury in more advanced countries, with his little wealth 
stored away out of ught. So long as these conditions continue, 
the inflow of the precious metals will be Urge in itself and 
greatly in excess of the outflow. 

When we turn to the trade in merchandise, however, wc find E *P°«‘ 
that a complete and radical change has occurred. Silk, spices, 
indigo, calicoes and ivory, long the most important items in 
the export trade, constituting indeed almost the whole of it. 
have decreased so much in importance that their disappearance 
from the list of exported merchandise would hardly he apparent 
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in the slat Kites. More recent additions to the list, once of great 
relative importance — such as sugar, lac-dye, safflower— have also 
dwindled into relative insignificance, for reasons which will be 
mentioned when we come to discuss the course of trade in each 
of the principal articles. While some articles have thus lieen 
relegated to the category of minor trade, other commodities have 
gradually taken their place. Foremost among these arc food 
grains (chiefly rice and wheat), raw cotton and cotton yarns, 
raw jute and its manufactures (hags and doth for (lacking), 
oilseeds, tea, hides and skins (raw and tanned), and opium. 

In the import trade also, woollen good*, once the staple of 
the investments of the Hast India Company, have fallen to 
a secondary place, while English cottons have increased to 
such a degree that they now represent between a third and 
a fourth of the aggregate. Prominent in the list also arc cotton 
yams, metals (iron, steel, copper), earthenware, machinery and 
millwork, sugar, and salt. 

The importation of the precious metals being, as slated 
above, an unvarying feature of Indian trade, another dominant 
feature is the annual excess of exports over imports In the 
trade of a country which is nether indebted to other countries 
nor a creditor of other countries, the imports and vxportx 
should approximately balance, freights being taken into con- 
sideration in making the equation. But no such country 
exists, every country having payments to, or receipts from, 
other countries. Where the receipts constantly exceed the 
payments, that is. where a country is a creditor country, as in 
the case of the United Kingdom, the imports always exceed 
the exports the surplus being received in the shape of 
merchandise. Where the payments constantly exceed the 
receipts that is where the country is a debtor country, as in 
the case of India, the exports always exceed the imports. 

India is largely indebted to the United Kingdom, and 
remittance* in payment for the debt must be made with 
regularity. The debt consists of interest on the sums borrowed 
for purpose* of state or by uxne of the railways the civil and 
military charges paid in England on account of India, the cost 
of railway material and other stores supplied, leave allowances 
and pensions paid in England to officials civil and military , 
and the remittances made from their profits or income by 
British traders and others engaged in business and in pro- 

• A similar .seas is to be wcxicml . the trade cl hfx.h ,-o^ionx in 
Icdu. Tie Poetegoese settlements bar* mj little trade dlrevi with foreign 
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fcssional pursuits in India, and by British officials. These 
payment* for debt and remittances arc in the main covered 
by bills (or telegraphic transfers) drawn by the Secretary of 
State in Council on the Indian treasury, which average at 
present about £14,000,000 sterling a year'. The bills are 
bought in London by the banks which finance the Indian 
trade, payment being made to the Secretary of State in gold, 
and the lulls are cashed in India in rupees from the Govern- 
ment treasuries, the proceeds being distributed throughout 
the country in payment for produce destined for export A 
considerable proportion returns in due course to the treasury 
in payment of land revenue and other claims on the taxpayer. 

On a few occasions it ha* happened that at a critical juncture, 
a famine, a war, or once after the closure of the mints when 
trade was temporarily dislocated a* a consequence of that 
measure, Government has been obliged to reduce the amount 
of the drawing*, which haic then represented but a small 
proportion of the excess uf exports, the difference being m.l 
by an addition to the del* 

Among factors of great importance affecting Indian trade laflMjnee 
a prominent place must be given to freight!. The e»|K>«tv 
not only exceed the imports in value, but they also cm* 
chiefly of raw material, and are thus bulkier than the manu- 
factured articles received. Freights from India to Europe 
must therefore be sufficiently high to cover losses incurred 
by the absence of full cargoes for the return voyage, and 
exceedingly high rates are charged on articles which cannot 
be shipped in bulk. Though these conditions may disappear 
with the development of Indian industries, they form a con- 
siderable handicap to them at present. 



//. The Ports of India 

‘Itic geographical jiovition of India is apparently favourable 
fur international trade projecting as a great peninsula into 
the Indian Ocean, a long « oast line i* presented to the navigator 
facing west and another equally long facing cast, Burma again 
presenting a third long coast line opposite the eastern coast of 
India. 

But vast as is the littoral of the Indian peninsula, it is fWjdty of 
singularly lacking in harbours offering accommodation for the- 
large vessels now employed in the international carrying trade. 

On the west coa*, from BaluchisUn to Cape Comorin, 

' See also VoL IV, chip- ti. 
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navigation practically ceases during the monsoon months, when 
the rocky shores are furiously beaten by wind and waves. At 
only a few ports on that coast is an intermittent foreign trade 
earned on, mainly with Ceylon; and the great bulk of the 
foreign trade is concentrated at Bombay and Karachi, these 
being the principal channel* for the trade of North-western 
and Western India. On the east coast of India the absence 
of harbours is even more sinking, for south of the (>angeti<: 
delta there » nothing better than an open roadstead unap- 
proachable within miles by any steamer drawing more than 
1 5 or jo feet An endeavour has been made, by the con- 
struction of sea-walls, to convert the Madias roadstead into 
a port but with only moderate success. 

The Burmese coast of the Hay of Bengal is much better 
supplied with ports, Moulmcin. Rangoon, Basscin, Akyab, 
and Chittagong having good harbours accessible by steamer, 
of large draught But the foreign trade has here been largely 
concentrated at Rangoon, that port possessing inland com- 
munications by the Irrawaddy and now still farther by railway ; 
while Moulmcin, Basarin. and Akyab have been restricted to 
the trade of the surrounding districts, being cut off from the 
distant interior. Chittagong was similarly isolated until quite 
recently, when the railway linked it with Assam. 

ChUf As the result of these physical conditions, practically the 
peru ' whole of the foreign trade of India is concentrated in the 
ports of Calcutta, Bombay. Rangoon, Madras and Karlchi. 
naming them in the order of their importance. The first four 
are the seals of Provincial Governments ; in them the banks 
and some of the railways have their head -quarters, and most 
of the European mercantile community is gathered ; while 
Calcutta, Bombay, and Rangoon arc also great centres of 
industrial activity. The relative proportions of trade accord 
ing to its geographical distribution on the Indian coasts arc 
shown below 
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Treasure has been omitted from these figures, os it has little 
relation to the general trade conditions of a port. But it may 
be stated that practically all the imports and exports of gold 
and silver are centred in Bombay. 

The management of the six chief ports of India — Calcutta, fort 
Bombay. Rangoon, Karachi, Madras, and Chittagong— is en- Tn,, ‘* 
trusted to Port Commissioners, under the supervision of 
Government. Port dues arc fixed by Provincial Governments, 
subject to the maximum rates laid down by the Indian Ports 
Act of 1889. Fees for pilotage and other services are also 
charged at various rates, and special Acts have been passed for 
the principal porta. The constitution of Port Trusts has been . 
a valuable feature in the development of facilities for trade, 
and large works have been earned out by these bodies for the 
improvement of the harbours. 

Until the opening of the Suez Canal, and the linking of the CsUwtu. 
interior by rail with Bombay and Karachi, the trade of India 
with foreign countries was largely conducted from Calcutta. 

The military situation created by the Mutiny of 1857 demanded 
the completion of a great railway system from the sea to the 
north-west, and by 1864 the East Indian Railway was open for 
traffic throughout from Calcutta to Delhi.' The line is laid 
through the most productive tracts of Northern India and 
follows in the main the course of tlw: Ganges, which was 
formerly the easiest highway of commerce, and the Grand 
Trunk Road. 

The development of communications with Bombay, though HonUi). 
it commenced earlier than in Eastern India, was not completed 
till a later date, owing to the difficulties of the approaches to 
the island from the interior. Commerce was also hampered 
by the absence of docks, which prevented trade dunng the 
monsoon months. The cotton famine, however, caused by 
the American Civil War (1861-4) gave an enormous impetuv 
to the trade and prosperity of the city. This was followed by 
the most severe commercial crisis recorded in the history of 
India, but recovery was rapid- It was aided by the completion 
of the railway to Jubbulpore and Nlgpur, the extension of the 
Bombay, Baroda, and Central India Railway to Delhi and 
Agra, and the opening of the Suer Canal in 1869, while the 
construction of the docks has enabled export business to be 
carried on all the year round without interruption by the 
elements. 

1 Except bodges over the jmu at Allahabad 'o|aM m 1S6.O and 
Delhi (1867). 
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Karachi. Karichi is merely an importing and exporting centre, having 
little opportunity for industrial development. Until a recent 
pcnod its foreign trade was very small, most of the imports 
being received from Bombay and most of the exports sent to 
that place for transhipment abroad. But the construction of 
a safe and commodious harbour and the extension of the 
railway from the rich plains of the I’unjab to Karachi have 
altered its position, and today there is a very substantial foreign 
trade, chiefly in the export of wheat, oilseeds and wool. But 
the trade is subject to violent fluctuations, depending on the 
nature of the harvests in the Punjab, which is its chief source 
. of supply. 

To the completion of the Sue* Canal, the Indian trunk 
railways, the Bombay docks and the Karachi harbour work*, 
are due the great development given to the trade of Western 
India in the penod following 1870, a development which 
gradually brought Bombay up to the level of Calcutta as 
a commercial centre 

• fun tor Meanwhile the extension of the railway sysiem in North 
•lotion- eastern India added year by year to the sphere of influence of 
Calcutta as a sca;*ort and distnbuting centre. To meet the 
requirements of the increasing trade thuv concentrated in 
Calcutta, it became necessary, as in Bombay, to improve the 
condition* of the port'. Formerly all ocean-going vessels were 
moored in the stream and loaded and discharged their cargo 
by lighters ; but this primitive system has been in great |»art 
superseded by the construction of jetties and wharves along 
the Calcutta foreshore at the rivet, and later l>y the construction 
of docks at Kidderpore to which railway waggons now bring 
merchandise alongside the steamers. At the same time the 
service of steamers on the river highways between Calcutta 
and Assam has been greatly improved and developed, to meet 
the necessities of the tea estates, which increased their yield 
with great rapidity. The reduction of freights between 
Calcutta and Burma has also stimulated the trade of the city 
with that Province. Still greater became its importance with 
the rise of industrial enterprise. The exportation of jute in its 
unmanufactured condition began, on a noticeable scale, about 
the time of the Crimean War, and gradually increased until 
it is now the most important of the staples of Calcutta trade. 
But while the raw material was lieing shipped in yearly 
increasing quantities for manufacture at Dundee and elsewhere, 
the bags and sacks and cloth required for packing merchandise 
exported from Calcutta w we still laboriously woven by hand 
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from the raw material With the possibility of utilizing the 
coal of Bengal came the opportunity Id* establishmg the local 
manufacture of Jute, and the bank* of the Hooghly were 
gradually disfigured by the unpicturesque mill* which offend 
the eye along the course of the river above and below Calcutta. 

Their construction indicated a great advance in the process of 
economic evolution in Bengal Today Calcutta supplies all 
India with jute cloth and bags, and also exports enormous 
quantities of those articles to North and South America, 
to Australia, Africa, and many other countries. The time 
i« perhaps not far distant when, as regards these coarser 
products of jute, Calcutta may possess the monopoly of the 
world's markets. The finer products, carpets and so forth, 
have not yet been produced by the Calcutta mills *» ‘hey are 
fully employed in meeting the much larger demand for packing 
material. If it may be said that Bombay is built upon cotton, 
it is no less true that Calcutta is built upon jute. 

The rise of Rangoon is of relatively MSI date. For many knagoou. 
years after its acquisUioo by the British as a result of the war 
with Burma in 185*, the port was merely a place for the 
exportation of rice grown in the vicinity and, in a subsidiary 
degree, of teak timber. Then followed the erection of mills for 
husking and cleaning rice, and laid the petroleum refining 
industry has added to the importance of Rangoon. The 
extension of the railway northaard has t cough! it into touch 
with ever-widening markets and today it is the chief port 
of the Province, with a trade that expands as cultivation 
increases. 

Madras is not well situated for trade, and the costly efforts Msdrs.. 
made to provide a harbour on its exposed shore have been 
Ittended with indiflerent success. The place is therefore not 
much favoured by shipping. The construction of railway* too, 
which in other provinces concentrated the inqiort and export 
trade, has here tended to the contrary result, much trade being 
dealt with at the southern and western ports of the Presidency, 
leaving to Madras little more than a local traffic Here also, 
however, industrial development, represented by the establish 
merit of a few cotton mills, has saved Madras from the 
depression which would probably have overtaken it, and on 
the whole trade has increased, though slowly. 

Before the opening of the Suez Canal foreign trade with Shipping. 
India was carried almost exclusively in sailing vessels. Since 
that event the importance of steamers has increased con 
bnuously, as shown by the following figures which relate to 
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vessels engaged in foreign trade entered and cleared at ports 
in British India, for three decennial periods 
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While the number of sailing ships trading with India has 
decreased rapidly, their sue also has diminished. A few 
ocean-going vessel* still visit Calcutta, but the sailing ship* 
entering other ports are now almost entirely native craft, 
engaged in trade with East Africa. Arabia. Persia, and Southern 
Asia. In 1904-5 I** tonnage of steamship* was 97 S P» ccnl - 
of the total. About 84 per cent of the trade of India is 
carried under the British flag, and 61 per cent of the tonnage 
is included in entnes from and clearance* to the United 
Kingdom and British poaewon*. Vessels belonging to 
foreign countries are. however, obtaining an increasing |«o 
portion of the carrying trade ; Germany hat the largest share, 
followed by Austria, France, and Norway, 

///. DturiftioH #/ Mcdtm T'aJt 

The increase in the imports and exports of merchandise' in 
the last decade, compared with the preceding period, ia very 
conspicuous ; 
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The increase in the second decade over the first was 19*5 
per cenL for imports and 17-8 per cent, for exports. It « 
indeed almost surprising that there should not have been 
a decline instead of an increase, for the first decade was 
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practically free from any of the seasonal vicissitude* which 
from time to time cause violent fluctuations in Indian trade. 

The second decade, on the other hand, comprised a senes 
of years of widespread failure of the monsoon, causing greai 
distress over extensive regions, and culminating in the most 
intense series of famines known in India for a century. Trade 
and industry were further disturbed by the appearance of the 
bubonic plague in 1896, which caused panic and led to the 
hasty flight of work people from every industrial establishment 
in Bombay, paralysing for some time the cotton manufacturing 
industry, and still exercising a deplorable effect or trade and 
industry generally. 

But every new line of railway laid in India brings new fields 
of production into direct relations with the market, and even 
severe drought is not followed by the overwhelming disasters 
experienced forty years ago. Trade b contracted by the failure 
of much of the harvest, and with the exports the imports also 
shrink in dimensions, but not in any very remarkable degree, 
while the recovery in the following year, if the rainfall has 
been adequate, is mewl remarkable. Thus, m 1900-1, a very 
bad year, the exports amounted to 107 crores; m 1901-1, 
a good year, they increased to 114 cmres , and by 1904-S 
they had risen to 157$ crom. 

The imports and exports of merchandise may now be dis- Imports, 
cussed separately. The former 1 represented in 1904-S • ™»uc 
of more than 964 crores, or £64,000,000 sterling. This is 
a large sum, but in proportion to the population it is small, 
not amounting to more than Rs. 3-7-0 (4 •• ',*•) P« 

The list of imports is very large ; but a single item, cotton Nam of 
goods and yam, represents a value of 38-05 crores, or 39 per ***** 
cent of the total. Ten more items form an equal proportion 
together ; these arc, in the order of their value— 
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The other items in the list, constituting a fifth of the total 
* Tbe *»!»e of uncles iaperred by Cewiswoi is rseloded. 
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imports, are still smaller in value, glass and dyeing materials 
being the most important Further details of some of the 
minor imports hare been given in the preceding chapter. 

The market in India for foreign goods a extremely limited, 
and a substantial proportion of the imports mentioned above 
is dependent upon the needs and demands of the growing 
European community. It should also he noted, in explanation 
of the small value of imports of railway material (1-41 crores), 
that most of the Indian lines are now the property of the state, 
and the imports of material for them are registered as Govern- 
ment imports, while the value stated above refers only to 
imports for the few lines which are not managed by the state. 
Table II shows the value of imports on behalf of Government 
in 1904-5. 

The most prominent feature of the import trade is the large 
demand for cotton manufactures. The imports of yams are 
of comparatively small importance, and the wade is doclining. 
Grey (unbleached) yams of the lower counts are no longer 
able to sustain the active and increasing competition of the 
Indian mills, and the trade » being gradually diverted to the 
supply of coloured yams of medium counts Even in respect 
0# these the energy of the Indian mills is making itself felt, 
and the practical extinction of the trade in yarns is only 
prevented by the fact that for the higher counts imported 
cotton is required, no Indian cotton having a sufficiently long 
staple for their |*odoctton. The Indian mills cannot as yet 
obtain or spin the finer cottons in such advantageous conditions 
as prevail in Lancashire. 

The bulk of the import trade in cotton manufactures is 
represented by piece goods, divided into three classes : namely, 
(a) grey or unbleached, (*) white or bleached, (r) coloured, 
printed, or dyed. Unbleached goods usually form about 
60 per cent, of the total. In 1904-5 «be quantities im|*ortcd 



were - 

Grey (naUeacbed) .... 1.110^00.000 yard*. 

White (bleached) 5*4/100.000 

Coloured, printed, or dy<d - - • «MA>oo /»3 ., 

A toul of about 2,288.000,000 yards among a population of 
nearly 300,000,000 allows be t w een Seven and eight yards for 
each person. This average needs reduction, however, for the 
quantity transported to countries bordering the Indian frontier, 
but the statistics are too imperfect to permit of an estimate 

• The desen price by ccoor.- demote* tbe amber of hank, of 840 7 *'*!' 
which ®ake up a poeod avoudayefc. 
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Of that quantity. On the other hand, the imports arc supple- 
mented by the large and increasing quantities woven in the 
Indian mills, especially from unbleached yam made of the 
lower and medium counts, not to mention the still larger 
quantities woven in hand- looms. 

l he expansion of the Indian spinning and weaving industry tflccu oi 
has in fact brought about a great change in the nature and 
type of the cotton manufactures exported from Lancashire. 

Formerly a very large proportion of the exports of Indian raw 
cotton went to Iancashire. whence it returned in a manu 
Pictured state. As mill after mill was opened in India, 
however, the demand for Indian cotton gradually fell away 
until the imports of such cotton into the United Kingdom 
have shrunk to the smallest dimension* The Uncashire 
weavers substituted American and other cotton lor Indian, 
and set .themselves to provide cotton goods of the higher 
classes for the Indian market. That is the present position, 
but there are indications that the Indian mills are making 
these also with increasing success. So far as unbleached good* 
are concerned, there does not appear to be any substantial rise 
in the supply of recent years ; and having regard to the increase 
of population the trade may be said to be slowly declining, the 
reason for the decline being partly that local goods are com 
peting and partly that the demand appears to be turning in the 
direction of the other classes 

It » not necessary to discuss the fluctuations in the other s.j.i tsl 
items of the import trade ; but reference must be made to the I*"*"""- 
striking advance in the consumption of imported sugar and 
petroleum, two articles which are largely produced in India 
itself. The case of sugar is further discussed bdow in con- 
nexion with the export trade. The exploitation of Indian 
oil fields on a Urge scale and m a systematic manner is 
a recent development, and it it at yet uncertain whether the 
local supply is sufficiently large and continuous to supersede 
importation. The prospect* so far are, however, distinctly 
encouraging. 

Examining the long and varied list of articles which are IWabty 
imported into India, the reflection naturally suggests itself that 
many articles are included that might be made in the country . i„di*n 
It b frequently said indeed that India can manufacture almost 
anythin that b required for local consumption ; that therefore 
it is reasonable to anticipate a speedy development of national 
industry on a large scale ; and that British capitalists should 
help in realizing the anticipation. It b quite true that India 
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can manufacture many o f 1 Sc things required for consumption 
in the country. The question then arise* whether the articles 
to be manufactured can be turned out with such cheapness as 
to permit of successful competition with similar imported goods 
produced by capitalist manufacturers in Europe, under con- 
ditions combining the highest degree of skill, efficiency, and 
economy, and whether a local market can be secured Urge 
enough to encourage the investment of capital in a new 
enterprise. 

These two considerations run together, the first being depen 
dent to a Urge degree upon the second. The imports include 
many articles which cannot be pruduced under conditions allow- 
ing of successful competition with imported articles ; but there 
are also others which certainly might be so produced. Then 
follows the question whether there is a sufficiently Urge demand 
foe the latter to permit of their manufacture on such | scale as 
to secure the greatest economy and efficiency. To this question 
there is in roost case* but one answer : there is no such large 
demand. A manufacturer in Europe who sends hit goods to 
India sends them also to many other countries, and he has 
besides the local demand of a country in the most advanced 
stage of industrial citihution. In many cases his trade with 
India is not even a Urge proportion of his total business ; and 
if he lost it, he would not lose any portion of his capital. The 
manufacturer setting up an establishment in India finds himself 
in a different position. He i* confined to the Indian market and 
the still more limited demand of the neighbouring countries, 
for he cannot export hit goods toother manufactunng countries 
in face of the competition of goods made on the spot. A 
serious risk is involved m opening a new industry under such 
conditions, for the less of the local market from any cause, or 
the reduction of the demand through the competition of im- 
porters determined not to lose their position, woukl involve 
not merely loss of profit but the loss of capital. Such con- 
siderations have no doubt prevented capitalists from embarking 
on uncertain enterprises in India. There are, however, some 
industries which India can certainly pursue with success, the 
materials being cheap and abundant and the demand extensive. 
It is the aim of Government to collect and publish information 
bearing on such subjects. 

The transit trade of India is no longer large. Bombay 
was formerly a depot whence European and other foreign goods 
were r«h:pped to the Fenian Gulf and the cast coast of Africa ; 
but the trade was never important, and in recent years it has 
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declined owing to the growth of direct trade between Europe 
and those regions. Fix the same reason the reshipment of 
foreign goods from Burma and Madras to the Straits has 
fallen off, and there seems but small prospect of the recovery 
of the trade. In 1904-5 «he total value of the transit trade • 
represented only 3-37 croces '. 

Table I (p. 307), which gives the yearly value of the exports of Eiporu. 
merchandise of Indian origin, is of interest as showing the 
dimensions and the great expansion of the trade in the last 41*. 
twenty years, and also the violent fluctuations to which it is 
subjected by the vicissitudes of the seasons. By far the largest 
part of the exports consists of food grains ; raw materials for 
manufacture, such as oilseeds, cotton, jute, hides and skins , 
and opium, tea, coffee, wool, silk, and various other article*, 
the production of which is more or less dependent on the 
season. In a year of deficient rainfall the supply of wheat, 
cotton, oilseeds, the most important among these sta|4rt, is 
materially reduced, prices running up wuh great rapidity, and 
foreign trade for the time being falls into a state of sus|wndcd 
animation, though a season of drought now imparts great 
activity to internal commerce. Hides and skins are an cxcep 
lion to this rule, for the mortality among cattle in a time of 
drought fills the market with these article* 

Among the comparatively few manufactured goods exported MsnuUc 
from India, the total representing only ao per cent, of the 
whole export trade, two stand out in marked predominance, 
namely, manufactures of cotton and of jute. 1 ndecd. apart from 
these the exports of Indian manufactures are of quite trifling 
dimensions nor are the articles of such a nature that any 
particular expansion may be anticipated. The two mentioned, 
however, are of considerable and growing imi»>rtaiice as in- 
dustries ‘heir importance being far greater than i» indicated by 
the returns of foreign trade, fix these goods have a Urge and 
increasing local sale in addition to their supply to f.xeign 
markets. The cultivation of jute is practically limited to 
Eastern Bengal and Assam ; and the manufacture of the fibre is 
restricted to the mills which line the shores of the Hoc^hly 
near Calcutta. 

While jute is thus a monopoly of Bengal, the manufacture Colton, 
of cotton is most important in the Presidency of Bombay, 
which produces about four-fifths of the total cotton manufac- 
tures of India. The industry was started at Bom hay and king 

1 This fgoic eidades trmashipnwcti at laJiaa }«ns, of which 1*0 recoH 
is kepi. 
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remained restricted to that city and the neighbouring Districts, 
but in recent years mrils have been erected in most other 
Provinces and in some Name States. The bulk of the exports 
consists of twist and jam, of which a very large proportion is 
sent to China. The development of this important trade will 
be seen from the following figures : — 
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The second decade was one of great depression due to the 
plague, which had a specially disturbing effect on the export* 
of cotton manufactures, while the trade was also affected 
by the war between Japan and China in 1894 and by other 
conditions prevailing in the latter country. The marked 
increase is thus strung testimony to the expansion of the 
industry. 

The manufacture of cotton is. however, still largely limited 
to the spinning ,4 yam. the weaving of doth being as yet 
a much smaller industry, the total value of cotton manufactures 
(exclude of yam) exported in 1904-5 being 182 lakhs, or 
less than one fifth of the saluc of the export, of yam. The 
foreign trade i* increasing, hut is nescr likely to become of so 
great importance as the home market 

While the export trade in cotton manufactures has increased 
in such a degree as to attract special interest and attention, the 
rate of development in the exports of jute manufactures ha* 
been even more rapid 

LaMwaf 



Avenge 1U1-3 to 1841-1 

„ to 1901-1 






9.47 

9-W 



An appreciable proportion of the increase must be assigned to 
the great rise m the price of raw jute which has taken place in 
the same period, such as may be expected when there is a 
constantly increasing demand for an article the production of 
which is practically a monopoly. But after making allowance 
for this cause, the rise in the value of jute manufactures repre- 
sents a great increase in the quantity exported. The articles 
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arc almost exclusively gunny-bags and gunny-cloth, the former 
for the packing of rice, wheat, other grains, oilseeds, and other 
articles which can be transported in sacks. The doth is used 
chiefly for the packing of cotton, wool, and other fibres trans- 
ported in bales. Both hags and doth, besides being very 
extensively used in India for the purposes mentioned, are 
exported to every corner of the globe, and the only apparent 
limit to the ex|*nsion of the trade is the inadequacy of the 
supply of the raw material. The increase of this is a point 
of some importance, as prices may rise so high as to encourage 
the substitution of other fibres for the purposes for which jute 
is now employed. • 

Cotton and jute represent si) crores out of a total value 
of manufactured articles exported amounting to if crores. 
and thus include about three-fourths of the whole. Of the 
remainder the most important are tanned hide' and skins, 
and lac. 

The trade in hides and ikins is subject to great fluctuations. Hides sod 
following the vicissitudes of the season. In the had )«r * w 
1900-1 so great was the mortality among cattle that *7.000.000 
hides and skins were exported , in the four following jears the 
exports were 17. 19, to, and 17) millions respectively. These 
figures refer to tanned hides and skins only. Of raw hides 
and skins the exports in the same four yean were about »8J, 

*7. *8, and 31) millions respectively. The fluctuations of the 
trade are also reflected in the values shown below, which are 
of interest as indicating the proportions of the trade ; they are 
stated in lakhs of rupees : 
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Various other manufactured, or partly manufactured, articles Othrr 
are shown in the returns of exports, the chief of which are 
metals and metalware, chemicals and drugs — including tobacco 
and opium -and oils. None of them, however, is of present 
importance, with the exception of opium '. The manufacture 
of tobacco is a promising industry. The export trade has 
grown steadily, while local consumption has increased ; and 
if cigarettes can be produced to compete with the very cheap 

• The prodoctico «nd tr»d* in op an ,n dealt with fa ctap I of ibb 
•olime. snd the rerense derired from it fa VoL IV, dap. viii. 
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qualities now imported in great quantity for native consump 
tion, there seems little doubt that the industry will attain 
large dimensions. In many part* of India almost all natives 
smoke from their early youth, and there is a distinct tendency 
towards the abandonment of the clumsy Anita in favour of 
cigars and cigarettes. 

By far the most important part of the Indian export trade is 
the great traffic in food-grains, especially rice and wheat. It 
is at the same time very » ana hie, for the occurrence of scarcity 
in India at once diverts to internal markets the grain which 
would otherwise be shipped, and the rise of prices in the 
country brings much larger profits to the dealer than could be 
obtained in European markets unaffected by the conditions 
temporarily existing in India. The decade ending in 1 901-3 
included several years of drought and scarcity, and in that 
respect compares unfavourably with the preceding ten years. 
From year to year the fluctuations in exports are striking, but 
the character of the acaaora and their influence on the trade 
are best illustrated by the following figures 
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Urge as was the trade in 1903-4. a year of abundant harvest* 
following a dreary succession of had seasons, it had been 
exceeded in 1891 -a, when a sudden demand for Indian wheat 
in Europe was responded to with such alacrity that prohibition 
was seriously suggested lest the local supplies should be unduly 
depleted. 

Rice is mainly exported from Burma, to be used for distilla- 
tion, for the manufacture of starch, and for food. Formerly 
the hulk of the rice exported from Burma consisted of * cargo ' 
rice, of which five-sixths was unhusked (or 'paddy') and only 
one-sixth husked. Gradually, srith the extension of rice mills 
the proportion of cargo nee has diminished, this description 
being replaced by husked and < leaned rice, to the great advan- 
tage of the trade. For the husk is used as fuel in the mills, 
the bran lying between the husk and the grain is exported at 
a good profit for pig-feeding, and a saving in freight is thus 
effected. 

Most of the exported wheat is now prown in the Punjab. 
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In the early days of the trade the principal source of supply 
was the United Provinces, whence wheat was sent to Calcutta 
for shipment. later, as the railways enabled Bombay to 
compete with Calcutta for the export trade of Northern India, 
the sources of supply shifted westward and Bombay became 
the centre of the export trade. Within the last few years, 
however, Karachi has come into the field, and from that port 
is now shipped by far the greatest part of the wheat exported 
from India. 

Indian wheat is almost all shipped to Europe, most ’of it Mark*, 
being intended for consumption in the United Kingdom. [„ d "' c 
Rice, on the contrary, is exported to every quarter of the globe, whci. 
not more than about half of the total exports being consumed 
in Europe. Large quantities are sent to the Straits and Ceylon, 
to other parts of Asia, to East Africa, to the West Indies, and 
to South America. Indian rice penetrates to every region to 
which the Indian or Chinese cooly finds his way. It is to be 
noted that other countries, such as Siam, Cochin China, and 
Java, arc already competing with India in these markets. The 
total exports of rice and wheat in 1904-5 *»cre the largest 
known : rice 49>°oo,ooo cwt, wheat 4J.000.000 «wt The 
export of rice exceeded the highest previous record (in 1901-5) 
by 2.000,000 cwt., while in the case of wheat the highest limit 
reached in previous years had been 30,000,000 cwt. in 1891-j. 

The rice trade is conducted under conditions as regards the 
effects of the seasons which are unknown in other parts of 
India, for as yet no failure of the monsoon in Lower Burma 
Iulx been recorded. The fluctuations of the export trade from 
Burma depend, however, upon conditions in other parts of 
India, since bod seasons cause the diversion to India of rice 
which would ordinarily be expected to foreign markets. 

Next in importance to food grains an oilseeds the |«ncipal Oilseed, 
descriptions being linseed, rapcsccd, HI (sesame, or gingelly), 
cotton-seed, castor-seed, poppy-seed, and carthnutv. Linseed, 
rape seed, and til stand out from the others in importance, 
these three constituting fire-sevenths of the total Practically 
all the oilseeds exported arc sent to Europe for utiliiation in 
the soap and candle factories of the United Kingdom and the 
Continent, mainly France, Germany, and Belgium. The trade 
in cotton seed is of very recent origin, but it has already 
attained considerable proportions. The magnitude of the 
commerce in oilseeds (the exports of 1904-5 having exceeded 
*6,575.000 cwt.) is rather surprising. Factories for pressing 
cotton-seed have been established, but up to the jiresent their 
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experience has been ihe reverse of what would naturally be 
expected. It has been found more profitable to sell oil locally, 
and to export the cake produced. Meanwhile the exports of 
oilseeds continue to expand, though slowly, and subject to the 
fluctuations that affect all agricultural products. 

The trade in raw cotton for several years seemed stationary, 
if not decreasing. This circumstance was due to two causes. 
The demand for cotton for consumption in the Indian mills 
has now attained very large proportions, and much cotton 
which used to be sent abroad is now manufactured in the 
country. Nor is it easy to augment the [.reduction so maten 
ally as to supply the deficiency, as the area in which cotton 
may be grown with profit a not susceptible of Urge increase. 
The second cause of the contraction of exports is that with the 
fall in the price of American cotton in recent years the conti- 
nental spinners and weavers, who were the largest consumers 
of Indian cotton since the Lancashire mills gradually discarded 
it, found the use of American produce more profitable. Fortu- 
natdy, while the European millowners were rejecting Indian 
cotton in favour of American, a demand arose for it in Japan, 
which is now the most important market. This demand and 
the expanding exports of cotton in the form of yam. with the 
quantity required for local consumption, have tended to main 
tain cultivation without contraction of area. From time to 
time cond.ti.ma in the United Slates cause a rite in prices, and 
.. stimulus is given wluch increases the area under cotton. 
Ordinanly. however, it must be admitted that in the competi 
tion for external markets Indian cotton suffers under con. 
nderahlc disadvantages, for the average yield is very low 
compared with that of other countries, and the tuple is to 
short and inferior that Indian cotton is included among the 
lowest grades quoted It b thus probable that Indian cotton 
will continue to find its best and largest markets in the Indian 
mills and in Eastern Asu (Japan and China). The trade in 
the last two decades is shown in the appended figures 
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Some of the decline in the second decade must of course be 



attributed to the bod seasons in Western and Central India, 
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while the increase in 1902-3 was due to conditions in the 
United States which were maintained in the following year. 

A reaction set in, however, in 1904-5. * llh the appearance of 
an American crop of unprecedented nugnitode- 

While the increase in the spinning and weaving of cotton in Raw jute. 
India interfered with the growth of the export trade in the raw 
material, the same cannot be said of jute. Concurrently with 
the great development of the manufacturing industry on the 
banks of the Hooghly, the exports of the unmanufactured fibre 
have also largely increased, as will be seen from the following 
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The demand for jute in Europe continues active, owing to its 
increasing popularity in the manufacture, not only of packing 
cloth and hags as in earlier days, but of carpets and rugs, 
which though not durable are showy and very cheap. The 
consequence of the competition for the mw material between 
the Indian and European milk has been a steady and con 
tinned rise of price, a fact whkh accounts for the persistent 
efforts made in recent years to discover a fibre that may 
compete with jute. If such a fibre should be found and 
utilized, the price of jute must fall until it regains the merit it 
originally possessed, and still possesses of being the cheapest 
fibre in the market. 

The cultivation of tea in India, and its relative importance Tes. 
in different Provinces have been sufficiently described in 
chapter i. The rapid growth of the export trade led to over- 
production and the preparation of inferior qualities with the 
inevitable result of a marked fall in pneev In the discussion 
which followed, the majority of those interested in the tea trade 
favoured the maintenance of the Indian currency on a silver 
basis, in the hope that if prices were unprofitable compensation 
might be found in the continued fall in the exchange value of 
the rupee. A more reasonable remedy was the proposal to 
open up new markets for Indian tea. The great tea-drinking 
countries of the world are the United Kingdom, Russia, and 
the Australian Colonies ; and in Russia alone is there much 
room for development, for in the other countries the consump- 
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tu>n has reached the point at which future increases can only 
take place with an increase of population. There are also 
possibilities of increased consumption and expanded trade in 
the United States and in Persia It is even possible that in 
course of time China, which has been so largely *U|ierseded as 
an exporter, may import tea from India and Ceylon, even as 
India now imports far more sugar than she ever exported. In 
India itself the demand, which is at present insignificant, may 
develop considerably, but this will be the w«»rk of years. With 
the exception of some 7,000,000 lb., mainly consumed by the 
British troop* and by the European and Eurasian communities, 
all the tea produced in India is exported, the United Kingdom 
being the best customer. The expansion of the trade and the 
fall in paces are shown by the following figures 



• 

Arnip iMs-j to ityi-* 
- 1H.-jta190.-s 


. *M 77 . 7 » 


; T 5 

• 7 .*« 


■*>»-» 




. 7.16 


■ **•>-« • • 


• **7« , W-7VJ 


«.»6 




• »n,Ii *,* 7 ' 


■ »4I 


The export trade in sugar at one time attained considerable 
dimensions, though never of the first importance, but in quite 



recent years it has almost ceased. The manufacture it not 
very flourishing, but there is no reason to suppose that in the 
immediate future the area covered by sugarcane will be 
restricted, or the output reduced. Competition with beet 
sugar in the European markets has rendered exports im- 
possible, while another reason for the decline of the trade 
probably lies in the fact that the crop is hardly equal to the 
Indian demand, which has in recent years increased greatly 
with the advancing prosperity of the people, especially in the 
large towns. When the native of India is prosperous his con- 
sumption of sugar forthwith increases, and the demand for a 
larger supply has been accompanied by a desire for a better 
quality. Accordingly we find an increasing tendency to con- 
sume refined instead of raw sugar, although the latter still 
represents in the market perhaps nine-tenths of the Indian 
crop. This change in taste was first met by importation from 
Mauritius, and more recently, under the stimulus of the conti- 
nental bounty system, by beet sugar in large quantities. The 
importation of beet sugar was. however, checked by the duties 
applied by the Government of India to sugar shipped from any 
bounty-giving state, and subsequently by the provisions of the 




v] COMMERCE AND TRADE 389 

Brussels Convention. In 1 904-5. J«*». having lost the American 
market, became the chief source of supply. 

The decline of the export trade, consisting mainly of raw 
sugar for refinement in England, is apparent from the following 
figures of the quantity exported : — 
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As a striking contrast attention is drawn to the figures of the 
imports of sugar in the same period 
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This rapid increase is due in considerable measure to the 
heavy imports during the last few years of beet sugar from 
( let many and Austria-Hungary, and it has been somewhat 
hastily assumed to be entirely the result of the system of 
bounties in those countries. That the bounties have played 
an effective part in encouraging these imports is certainly true, 
but other appreciable causes have also been at work. In 
Western India very little sugar is grown, the conditions not 
being suitable ; and the absence of large capital and consequent 
economy of manufacture, combined with the cost of railway 
transport, have hitherto made it impossible for growers in 
Northern India to compete with sugar imported from Mauritius. 
The first imports of continental beet sugar were an attempt to 
obtain a foothold in these markets. Immediately afterwards 
there came upon India the series of bad years which culminated 
in the great famine of 1901 These bad years more or less 
seriously affected all the sugar -growing tracts, and the reduction 
of supplies made it possible for beet sugar to be sold profitably 
in the Punjab and Bengal The new sugar became rapidly 
popular, especially foe confectionery, as it is white, while the 
native sugar varies in colour from dark brown to light yellow. 
Thus other causes combined with the bounties in stimulating 
the import of beet sugar, and it is practically certain that, in 
vot_ III. u 
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Any case, there b a buff? opening for such sugar in India. The 
cultivation in India b very Urge, but it cannot be extended in 
proportion to the increasing demand, while owing to its cost it 
recovers slowly from the effect* of bad reasons. The crushing 
and manufacture arc moreover conducted on crude and primi- 
tive methods. Taking all the existing conditions into con- 
sideration, it may be anticipated that, unless the Indian 
processes are replaced by large works in which economy is 
possible, there must be an increasing consumption of imported 
sugar in the future. 

The history of indigo cultivation and manufacture will be 
found in chapter i. Till the production of artificial indigo by 
chemical processes, at a prke which competed with the natural 
dye. the industry was thriving. A fall in the price of ll.hSr 
indigo then began which threatened ruin to the planters, who 
have been forced to substitute other crops- The results were 
apparent for the first time in the exports of 1899-1900. Hie 
average exports in eweh decade of the twenty years ending 
1901-1 were:— 
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Hut these in. fail to indicate accurately the measure of the 
decline, which was not clearly marked until the last three yen. 
of the second decade above mentioned, -hen the exports fell 
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dropped still further to 65,377 cwt., and in 1904-5 «° 
49.15a cwt.. being lets than half the average of recent years of 
prosperity. Moreover, the passing away of the indigo monopoly 
is indicated by the fact that, as the quantity available for 
export decreased, prices also fell, while Bihir mdigo ceased to 
be sought for as in other times. The inferior indigo of 
Northern India and Madras, manufactured in lactones worked 
after native methods, will no doubt continue to serve a purpose, 
much of it bang used m India, hut thb industry is of small 
importance compared with that of Bihir. 

The articles noticed above constituted nine -tenths of the 
value of the Indian export trade in 1904-5 Of the remaining 
tenth the most important are coffee, lac, wool, teak timber, and 
vegetable oils, but they arc of relatively small value. The 
trade in coffee (which b of excellent quality) has suffered much 
from the fall in prices caused by the development of coffee- 
planting in Bran l, and perhaps still more from disease, which 
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has had the effect of throwing much coflee land out of cultiva- 
tion. The export trade ha* for some year* been stationary or 
declining, but there was some increase in 1904—5, when about 
330,000 cwt, valued at 166 lakhs, were exported. 

The trade in lac is of the most speculative character, being Lac. 
subject to violent fluctuation* arising from variations in the 
quantity of the product annually supplied by the forests, and 
from market manipulations in the United States, where lac is in 
largest demand. As lac is mfady a forest product, it it im 
possible to anticipate any progressive increase in the supply, 
and the trade must necessarily continue to be restneted within 
fairly well-defined limits. In 1904-5 the exports were valued 
at 308 lakhs. 

The wool exported from India comes mainly from the Wool. 

I cist ora I tracts of Btkaner and BaluchisUn ; but the quality 
is very inferior in staple and in cleanliness, and the price 
obtained is lower than that of any wool offered on the English 
market. No considerable attempts have been made as yet by 
sheep-owners to breed sheep tor wool, and the trade in 
consequence remains at a low level. During the ten year* 
ending 1900 the average export* exceeded 15,000,000 lb. 
annually, the value being 121 lakhs. In 1904-5 the export* 
were 38,600,000 lb., valued at 189 lakhs. 

The trade in teak-timber again it limited both by supply, Teak, 
which is regulated by considerations of fewest conservancy, 
and by the demand, which hardly tends to increase now that 
wooden ships have been 10 largely replaced by steeL 

The exports of vegetable oils are as yet small ; and the trade Vtgvtsbk 
is in the main confined to the r*ighbouring Asiatic countries, 
while the crushing of oilseeds in India on a Urge scale has n <4 
yet been found practicable. 



/ V. Imfcrts and Exports of Treasure 

The steady and long-continued absnqrtion of the precious Influx <4 
metals by India has already been referred to. It was indeed 
the fear of this drain of gold and silver which led the * *' 
Spanish kings, after their acquisition of Portugal, to neglect the 
Indian trade in favour of that with America. Attacks were 
frequently made 00 the English East India Company, on the 
ground that the export of gold and silver was impoverishing 
the home country. 

Within the last few years the net imports of gold apparently Gold, 
diminished. Thus the excess of imports over exports during 

o » 
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the ten yean ending 1891-2 averaged alxwt 729,900 ounce*, 
while during the following ten years the average did not exceed 
442,400 ounces. The redaction is mainly due to two cause*. 
Large import* of gold had been made by bank* to be exchanged 
for silver, and the accumulation of gold coin hating been 
found inconvenient by Government— (be gold docs not circu- 
late freely in the country — the surplus was shipped by tho 
Government to Ixxtdon, where at the same time considerable 
purchases of silver were made fur additions to the coinage. 
Secondly, the Mysore gold mines now send to London large 
quantities of gold every year, and this export reduces the net 
import* shown in the trade returns. It is probable that on 
the whole there was no real decline in the demand for gold 
in India, which is in value about half of that for silver. In 
1902-3 the net imports rose to 1,417,000 ounces, and in the 
following years to 1.566.237 and 1.5 16,991 ounce*. 

SUvwr. The net imports of silver during the ten years ending 1 89 1 -2 
averaged about 32,753,500 ounces, while during the next ten 
yean they averaged 35.437.600 nonces. The increase in 
1902-3 to 4j.a74.j05 ounces, and in 190J-4 *nd 1904-S 
to 7®. 5 7 5.469 and 74,956,262 ounces, is leu marked than the 
rise in the case of gold. There is indeed some evidence to 
show that gold is taking the place of silver in the hoards of the 
people. 

V Distribution of Foreign Trade 

The foreign trade of India u conducted with every continent 
and most of the countries in the world, but in very unequal 
proportions, a very few countries being of great importance, 
while the transaction* snth the rest are insignificant. The 
bulk of the trade is carried on with European countries, which 
supply four-fifth* of the imports and receive half of the exports. 
Asiatic countries have the largest share of the remainder. 
The imports from Australia (largely consisting of horse* and 
copper) do not seem likely to attain to large dimensions. 
Imports from Africa and America arc also comparatively 
trilling, and would cease to have any importance if it were not 
for Mauritius sugar and American petroleum. 

But while imports into India are so largely derived from 
Europe, the exports are far more widely distributed over the 
world- As mentioned above, not more than about half is sent 
to European countries, and the greater part of the remainder is 
destined for Asiatic ports. The African continent is shown in 
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the trade returns as receiving a considerable quantity ; I Hit this 
is in the main fictitious, owing to the assignment to Egypt 
of large shipments of rice and oilseeds consigned to Port Said 
for orders as to their ultimate destination, which is always 
some European port India still remains in essence an 
agricultural country, and needs every market which can be 
found for her raw products. In most of them, it may be 
noted, these raw products are admitted free of duty, as they 
are required .for manufacture, and are moreover articles of 
which India is at present the chieP source of supply. 

While the exports of Indian goods consist practically of a 
lew classes of raw materials described above, there is much 
variety in the nature of the goods impacted. 

The bulk of the foreign trade of India, since the British Trad* with 
established themselves firmly in the country, has always been 
conducted with the United Kingdom. The dwe administra- 
tive and financial relations between the two countries arc na- 
turally accompanied by close and extensive commercial inter- 
course. England is a market for most of the productions 
shipped from India, and is also, to a diminishing extent, a 
centre for the storage and distribution to other countries of 
the articles not required for consumption in England. The 
monopoly of trade given to the East India Company, and 
the jealousy with which the Company resented any attempts 
on the part of Portuguese, Dutch, French, or other adven- 
turers to secure a share of the profits, contributed largely to 
place the international trade in British hands. The main 
reasons, however, for the continued retention of the trade by 
the United Kingdom were the use of the route to India by the 
Cape of Good Hope, and the destruction of the mercantile 
marine of competing nations in the wars which continued 
down to 1815. 

England then became the great earner of the world ; and Itrssoat 
the Indian trade, even where the merchandise was not British, 
was carried in British vessels from and to England, foreign uik». 
goods for India being sent to England from the Continent for 
((shipment, and Indian goods for the Continent being sent 
to England for distribution. The Red Sea route was far too 
costly a mode of transit except for a very small class of ex- 
pensive goods, and traffic with the Mediterranean always passed 
through a British port first. Before the opening of the Suez 
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Canal, the United Kingdom held the practical monopoly or 
all the European trade with India. The ret was carried on 
with China, the Strain, Ceylon, Persia, and other Asiatic 
regions, excepting a small trade of comparatively brief dura- 
tion with the United States in the importation of ice, with 
apples stored in it, the first erode beginning of the frown fruit 
trade. 

The decline of the British share of Indian trade became 
inevitable as soon as the Suer Canal was opened and conti- 
nental traders were able to Undertake the direct conveyance of 
merchandise to and from India. It is clear that no trader in 
Marseilles, Bordeaux, Genua, or Venice, would send his goods 
by the circuitous route through England when he was able to 
send them direct on reasonable terms of freight. Tim transfer 
of a port of the carrying trade, which has increased, though not 
very much, with the rise in commercial importance of conti- 
nental nations, is the primary cause of the decline in the pro- 
portion of the trade of India conducted with England which 
has attracted some attention. It must be added that, as In- 
dia's trade with other countries, such as puts of Asia, Africa, 
Australia, and the United Sates expands the decline in the 
proportion of the British share of Indian trade must necessarily 
become more marked. The trade with tfmac countries docs 
not, however, increase at all rapidly ; and as the merchandise 
received from them docs not usually enter into com|>etition 
with men lutsdise from England, owing to its different nature, 
the cause far alarm seems remote. 

With these preliminary remarks, we may now examine the 
items of trade with England, and inquire how far there has 
been any substantial and avoidable displacement of British 
merchandise. The imports from the United Kingdom are of 
an extremely varied nature, almost every class of goods being 
sent to India ; but though the list is formidable in length, 80 
or 90 per cent of the t«al value b taken up by a very small 
number of articles. The others are in the main articles of 
food, convenience, or luxury, principally for the use of British 
officials and non officials. The articles which predominate by 
reason of their great aggregate value are the following, flie 
value in 1 904-5 being entered opposite each : — 
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Metal* . 

Machinery 

kailwny material . 

Hardware and . 

Apparel . . 

Woollen good* . 

These seven categories represent about 80 per cent, of the 
total merchandise imported, while the remaining fifth includes 
a large number of more or leas unimportant items. In the 
supply of these seven classes of goods, which are typical of the 
requirements of India from abroad, England stands nredom.- 
nant and unrivalled, and is likely to continue to hold thi. 
position, except perhaps in the matter of metals ; for a demand 
for cheap and inferior iron and steel has arisen in India, this 
class of goods being largely made for export in Belgium and 
Germany, while the British manufacturer does not care to 
undertake the preparation of them. 

Certain other articles of foreign manufacture, as for instance- 
glassware. musical instruments, stationery, toys, and various 
small items, have an increased sale in India ; but on the whole 
the displacement of British trade has been insignificant, and 
probably less marked than the substitution of foreign lor British 
goods of similar classes in the United Kingdom. 

The statistics of trade with the United Kingdom for the two Vale. of 
decades ending 1901-s show no reduction in the imports, 1 

although the increase was not as large as might have been KiagCow. 
anticipated. It should be borne in mind, however, that, owing to 
a fall in prices, the recorded values are not a fair measure of 
the movement of trade during the last ten years. In the case 
of exports there was an appreciable decline, which may be at 
tributed to the increase in recent years of direct shipments to 
the Continent, and to the decline in the exports of Indian 
cotton, which Lancashire has now almort discarded. However, 
the three last years since 1901-* show a notable increase of 
trade with the United Kingdom, in both imports and exports. 

The figures are (in lakhs of rupees) : — 
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The value of ihe Indian trade «ith Germany hat increased 
with great rapidity, as shown below (in lakhs 1/ rupees), though 
here the rate of increase seems to have been checked in the 
three last years : — 
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The increase is the more remarkable in view uf the fact that 
the first appreciable rise in the trade did not occur until 1890-1. 
A summary view of this movement has led to the conclusion 
that British goods are being largely displaced in India by Ger- 
man manufactures, and fears have been expressed in some 
quarters that the displacement is serious. Such a conclusion 
is based on a misapprehension of the facts. If the imports of 
sugar and salt from Germany arc excluded, the rest of the 
goods from that country represent such a relatively trilling 
value that the trade in them cannot reasonably be regarded as 
threatening in any way the prosperity of the Bntish manufac- 
turer. Small as the trade u. it include* a great diversity of 
articles none of them being of a nature which admits of ex- 
pansion in any material degree. The article* arc in almost 
every case of flimsy construction, and sold very cheaply to suit 
the purses of the natives, to -horn cheapness is the chief con 
sidcratiun. The growth in the trade in such articles is partly 
due to the inability of some of the jiurchavcrs to jay for more 
costly goods, and partly to the disinclination of others to buy- 
expensive things even though they are more efficient or last 
longer. The latter tendency of the native purchaser is studied 
to a greater extent by the German than by the Bntish manu- 
facturer, with the result described above ; but the process ha» 
been one of creating and developing a new demand, rather 
than the displacement of British goods. 

Besides the numerous petty articles of an inferior description 
which in this way add to the value of the trade with Germany, 
there are some in the production of which German manufac- 
turers have secured special advantages by the application of 
technical skill or chemical science, or a combination of both. 
For instance, the European community in India now, with few 
exceptions, buy German rather than English pianos, because 
the former arc specially made at relatively low prices, and 
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therefore suit a community the members of which have fre- 
quently to change their residence. In the manufacture of 
mineral dyes from coal ur the Germans have built up an 
enormous industry based upon targe capital, and competition 
with them would now be a matter of great difficulty. 

The increase in the trade with Germany shown in the C<«r«vi»ow 
statistics quoted above is, however, to some extent fictitious. 

This is due to the fact that an active trade was formerly earned 
on in German merchandise imported into India through the 
United Kingdom in British vessels, before the development 
of the subsidised flerman mercantile marine encouraged the 
substitution of direct for indirect trade. It is not possible, 
however, to say what proportion of the increase should be 
deducted on this account. The development «f German 
shipping, while it has encouraged direct imports, ha* also bad 
a pronounced effect on the direct export to Germany of ertton, 
hides, jute, oilseeds, and rice, for manufactures in that country. 

It must also be borne in mind, on the other hand, that part 
of India’s apparent trade with Belgium and Holland is really 
transit trade with Germany. 

Next to the United Kingdom, but lagging a long way Trade with 
behind, China does a larger business with India than any other t '““* 
country. It ia not, however, a progressive trade ; and having 
in view the increase in the population of both countries, the 
development of communications, and the cheapening of freights, 
a trade which has made no material advarwe must be regarded 
as declining. The decline ia partly due to the fact that until 
within the last few years practically almost all the trade with 
Japan was conducted by way of China. Following the war with 
China in 1894 the Japanese reorganued their industrial and 
mercantile system on a new basis and lagan direct trade with 
India. 

Of the exports to China opium still remains of great impor- 
tance ; but it is almost equalled by cotton yam. which will 
probably continue to be an increasing export until the Chinese 
follow the Japanese example and set up spinning and weaving 
mills of their own on a large scale. When that time arrives the 
trade in cotton yam will perhaps be superseded by the export 
of raw Cotton, to the det rim ent of the Indian spinning industry. 

The features of the opium trade with China will be described 
in Volume IV, chapter viii, and need not be referred to in 
detail here. 

Trade with Japan has increased very largely and very Trade with 
rapidly, for until 1 896 it was insignificant. Fart of the increase, J a i*“ 
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especially in the import*, may be attributed to the establish- 
ment of direct trade in place of the former trade through China, 
but most of it is new business. After the war with China a 
line of Japanese steamers was established to trade with Bombay, 
where a Japanese colony was soon formed under the protection 
of consular officials, and a branch of a large Japanese bank was 
also established in that city. Since then the trade has thriven. 
The impirts arc still comparatively unimportant ; but it may be 
noted as an interesting feature that the Japanese speedily 
recognized the importance uf the market presented by Buinu 
for silk fabrics, and so successfully have they adapted their 
colours and designs to the taste of the Burmans that at 
present they seem likely to take possession of the whole market. 
The export trade is practically limited to raw cotton, but the 
demand is to large that Japan it now the largest external con 
turner of the Indian fibre. 

There is but slow development in the import trade with 
other countries. France sends article* of a more or less special 
character, such as milliner), silks, brandy, wines, almost 
exclusively for the consumption of the European community in 
India An> rapd increase in »uch a trade can hardly lie 
looked fie. and the demand fie brandy and wines hat been 
contidcrabl, rolled by the substitution of whisky. 

Impels from the United Scales are me increasing ; their 
maintenance at the present level it due to the demand for 
petroleum, and this article is becoming more and more subject 
to the competition of the Burma oil-wells. 

India impirts little from British colonies. Sustained efforts 
have been made to create a demand for Australian products 
and manufactures, but up to the |*e*cnt with indifferent 
success. The truth is that the market in India for such articles 
as Australia can send is not large in itself, while the field is 
already occupied by similar goods from England and the 
Continent, produced at rates with which the Australian 
Colonics can hardly compete. When it is said that Indian 
trade with British colonies is not considerable, exceptions 
muil be made in the ease of Ceylon and Singapore. This, 
however, a uf the nature of coasting trade and needs nr* 
remark. • 

VI. Ex Ur ual Trade by Land 

In addition to the foreign trade carried oversea, there is 
commerce with neighbouring countries across the vast Indian 
frontier from Baluchistan to Siam. This commerce is of small 
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dimensions, the total value in 1904-5 amounting to no more 
than 15-34 crores. The statistic* are, however, very imperfect, 
for the registering stations on the frontier* arc in most cases 
remote and difficult of access, and the clerks in charge cannot 
be effectively supervised. Some trade escapes registration 
altogether, as it passes by routes on which there are no register- 
ing stations. The values of merchandise are recorded in a rough 
and arbitrary way, over estimation being probably much more 
frequent than undcr-estimadoa lastly, traders are too cautious 
to declare portable goods of value, such as coin or gold-dust. 

The figures must thus be accepted with my great reserve. 

Most of the trade is earned on across the immense ranges of 
the Hindu Kush and the Himalayas, over track* and passe* 
which for six or eight months of the year arc impassable. Yaks, 
mules, ponies, sheep, goats, men. women, and children carry 
packages suited to their capacity, and a single Journey across 
and back i» full work for the open season. 

The statistic* include a number of countries with which this 
commerce i* conducted, but most of them are </ no importance. 

Tlwme with which an appreciably large trade is carried on arc earned on. 
Afghanistan, Kashmir, Nepal, Western China, and the Shan 
States. But here again we have to make reservations and 
qualifications. The trade with Kashmir is foreign only to the 
limited extent to which it consists of articles destined for, or 
received from, Central Asia. The great bulk of the trade is 
really with Kashmir itself, and u thus, in present political con 
ditions. no more foreign trade than is the trade which passes in 
and out of any Native State in India, such as HydcrlMd or 
Mysore. 

The more valuable portion of the land frontier trade consists Naiaic of 
of the export from India nf foreign good* such as are commonly 
used in India— cotton yam and piece-goods, hardware, sugar, tr»dr. 
salt, with similar articles of Indian origin ; alao petroleum (to 
Western China), tea, and a number of other articles in varying 
quantity, but mostly of trilling value. 

Besides the physical obstructions mentioned above, this Otat.dc* 
trade has in places to contend with obstructions placed in its 
way by the rulers of the adjoining countries. Thus merchan- 
dise sent to Afghanistan, on leasing the railway at Quetta or 
I’eshJwar, must be transferred to the backs of camels or ponies, 
and is subject to heavy duties. Merchandise received from 
Afghanistan is also subject to restrictions, for the Amir has 
established a monopoly of many of the articles in which trade 
is active, and these can be handled only by his agents or by 
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persons licensed by them. In these cucunutances it is easy to 
see why the trade with Afghanistan is less than it was before 
the British handed over the government of the country to 
Abdur Rahman in 1880. On the other hand, there has been 
a material increase in the trade with I hr, Swat, and Bajaur, 
which is Urgel> due to the presence of British garrisons in the 
forts de fe ndi n g the Hindu Kwh. 

Trade with Kashmir has increased very greatly ; but it has 
been ob ot vad already that this is not really foreign trade at all, 
and much of the increase i* due to the increasing jxipuUrity of 
the valley as a summer resort lor European officers, military and 
civil, and their families. 

Trade with Nepal fluctuates, but without making any con- 
siderable advance from year to year. A large proportion of 
this trade does not pass into or from Neptl proper at all, but 
is trade between the Tarai, which was ceded by the British 
Government to Nepal after the Mutiny, and the adjoining 
British Districts. 

Trade with Tibet has always been on a small scale, owing to 
the conditions of the country and the difficulties of communi 
cation. It has however, been still more hampered by the 
policy of the Tibetans and some improvement may be antici- 
pated as a result of the treaty negotiated in 1904 The roads 
to the frontier in British territory arc gradually being improved 

Like the trade with Kashmir, the trade with the Shan States 
is internal rather than crtcmal. The question of the capabilities 
of this recent accession of territory, which >* under the protection 
of British rule, is of the same nature as that of the productive 
and commercial capacity of a District of British India. 

Trade with Western China appears to be increasing, though 
the increase has been very slow. The region between the 
frontier of Burma and the settled Chinese districts which arc 
the destination of the merchandise c sported b a mountainous 
tract, to I he physical obstructions and dangers of which is 
added the risk of attacks by the murderous savages with whom 
thb area is infested. 

The rest of the frontier trade is of slight importance, and 
there is no immediate prospect that it will ever develop. Im- 
perfect as the statistics are. Table VI (p. 313) servo to show 
the relative importance of the trade with the principal countries 
mentioned. 
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VII Internal Trade 

The development of internal trade has been largely a**' 'ted 
by the removal of the hindrance* referred to in describing fl ,nn “ 
foreign commerce. Under native rule insecurity and the 
absence of roads made progress impossible. The customs of 
the people were adjusted to such conditions. The great mass 
of the population irere agriculturists, with wants of a primitive 
nature, easily met in most cases by the produce of their own 
land or the crude manufactures of village artisans. In the 
early part of the nineteenth century inland trade was most 
important in the Gangetic plain, where -Her -carnage was 
available. The construction of roads and still later of railway's 
has rendered possible an enormous development, but a long 
period must pass before the habits of the people will change 
sufficiently to allow them to take full advantage erf the facilities 
thus afforded. 

Broadly speaking, the greater pan of the internal trade Method, 
remains in the hands of the natives, but the European firms f™"" 
which export agricultural produce are extovding their agencies. 

Almost every village has at least .me resident trader, who 
combines the functions of money lender, gram merchant . and 
cloth-seller. Markets arc held at convenient centres on fixed 
days each week, and at many of the great religious fairs trade 
U by no means the least important object of the erowds of 
pilgrims, attending. A Urge proportion .rf the surplus produce 
is handed over to the village dealer, while some is sold in the 
markets, and the rest to itinerant buyers. Small quantities are 
thus gradually brought to the larger towns and railways, and 
dispatched to the poets or other centres of c ommerc e. The 
process of collection is thus complicated and hampered by an 
unnecessary number of middlemen. Imported merchandise is 
distributed by the same cumbrous machinery, working in the 
reverse direction. The growth or decay of towns has been 
largely affected by changes in trade, the chief factors being the 
presence or absence of railway communication. In the tracts 
where agricultural produce a available for export, barars spring 
up at every railway station, and rapidly develop into thriving 
towns, while historic cities, left a few miles on one side, dwindle 
and lose their importance. 

Before the commencement of British rule the great BanjJrS Trodiwf 
tribe, with numerous branches bearing different names supplied c,,lfv 
most of the carriers ; but the extension of railways has largely- 
replaced pack animals. Almost every Province has its peculiar 
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trade caste*. The Mlnrim of Rajputtna arc, howler, found 
almost everywhere, and in Assam they arc of more importance 
than the native* of the Province. In Bombay the Parsls, by 
the boldness and extent of their. operations, tread close upon 
the heels of the gTeat English houses, while Ix-hJnas, VJnis, 
Bohras, M croons, Khojas, and Linglyats occupy different areas 
in the Presidency. Iangiyalt are found also in Northern 
Madras and Mysore, but farther south Chettis and Komatis 
predominate. The traders of the Punjab are largely KhattrU 
and member* of the numerous castes included in the generic 
term of Kami In Bihlr and the United Provinces Bantls 
take the lead, while in Bengal Brahmans and a number of 
lower caste* share different classes of trade. 

No estimate can be given il the total volume of inland 
commerce. The most important statistics are those relating 
to rail-home trade, which deal with India, excluding Burma, 
as forming sixteen blocks. These include nine British Pro- 
vinces— Assam. Bengal, the United Provinces, the Punjab, 
Sind, the Central Province*. Bertr, Bombay, and Madras; 
the fiwir principal port* — Calcutta, Bombay, Karachi, and the 
Madra* group ; and three groups nf Native State*— Raj- 
putlna ami Central India, Hyderabad, and Mysore. Each of 
these is subdivided into minor l>l«ck». River-borne trade i* 
registered only between Bengal, Assam, and the United 
Provinces, and between the Punjab and Sind. There i» 
no systematic record of the trade carried by road, though 
statistics are collected from time to time in different places, 
especially where new railway* are contemplated. Table* VIII 
—IX show the trade of each Provincial block, and of the four 
chief ports in 1903-4. The valuation of inland trade is, 
however, difficult, and the figure*, must be used with caution. 

Internal trade falls into two main classes, traffic with the 
ports, and commerce between different parts of the country. 
The former is largely concerned with the collection of produce 
and manufacture* for export, and the distribution of imported 
goods. With the growth of mill industries, especially in 
Bombay and Calcutta, the port towns arc now receiving a 
considerable quantity of raw material, which is manufactured 
and distributed in the country. The division of the trade of 
each port between different Provinces is shown in Table IX. 

Calcutta serve* Bengal, the United Provinces, and Assam, 
from which it receives jute, coal, rice, opium, oilseeds, tea, 
hide* and skins, grain and pulse, and gki : supplying European 
cotton goods, gunny-bags, salt, rice, kerosene oil, and metals. 
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The traffic of Bombay city is gathered from a larger area, ltombai. 
including, besides the Presidency itself, RJjputfna and Central 
India, the Central Provinces, Bcrir, the United Provinces, and 
Hyderabad. Nearly half the total value of the imports into 
Bombay city in 1903-4 was represented by raw cotton. 

Oilseeds, opium, wheat, and other food-grains mere the other 
chief articles imported. The principal commodities distributed 
were European cotton goods, metals, sugar, and cotton goods 
of Indian manufacture. 

The eight Madras seaports trade chiefly with the Presidency Madras 
within which they are situated, but have also some commerce P®' 1 * 
with Mysore and HyderlbAd. They receive raw cotton, hides 
and skins, provisions, leather, rice, carthnuts, and spice*. 

About one-ftfth of the value of what they distribute consist* 
of European cotton goods, and the remainder includes a Urge 
variety of merchandise, of which metals and spices form the 
chief groups. 

KarAchi receives four fifths of the exports of the Punjab, and KsrtcKl 
supplies more than half of the merchandise imported by that 
Province. It also engrosses the smaller trade of Sind. Wheat 
and raw cotton make up three-quarters of the imports, while 
European and Indian cotton goods, metals, and sugar are the 
chief articles distributed. 

The inland trade of Burma by rail and rim is not registered, Rsngot... 
but the moat important item received at Rang«->n and the 
other ports is rice. Teak, hides, petroleum, cutch, and india- 
rubber are also sent in considerable quantities. The articles 
distributed inland arc chiefly cotton and silk goods, metals, 
salted fish, liquors, and sugar. 

There is a considerable coasting trade from port to port in Craning 
British India and the Native States, the value of which was '«*• 
4*-6 crores in 1904-5. The greater part of this trade is 
between Burma and the ports on the western shores of the 
Bay of Bengal, especially Calcutta, and along the coast between 
Bombay and Karachi. Food-grains chiefly rice, are the prin- 
cipal items. Burma send* rice to Bengal, Madras, and Bombay, 
and Bengal also supplies Madras. Calcutta is the largest 
market for mineral oil from Burma, and redistribute* part of 
it by sea to Madras and even Sind. Bengal coal and gunny- 
bags exported to Bombay and Sind arc chiefly earned by sea. 
Piece-goods, rice, salt, cotton, timber, and coconuts are the 
principal items of trade on the Bombay coast. Trade he- 

The difficulty of forming an estimate of the volume of trade 
between different parts of India has already been mentioned, states. 
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Comparisons of the figures for a series of years are vitiated 
by the rapid extension of railways, which supply the chief sta- 
tistics, and violent fluctuations occur owing to sanations in agri- 
cultural prosperity. In 1904 the railway carried 52,000,000 
tons, nearly a quarter of which consisted of grains and seeds ; in 
1900, when tuninc was severe in Western India, the railway 
traffic amounted to only 3 j, 000,000 tons, but grains and seeds 
formed more than a third of the total. The variations are more 
clearly illustrated by Tabic VII (p. 314), which shows the weight 
of the principal articles of commerce imported into British 
Provinces and Native Slates from other Provinces and States 
and the chief tc-apocts in India, excluding Burma, during the 
yean 1899-1900 and 1904-5 |p ordinary yean the grain 
traffic consists chiefly of rice, gram and pulse, and wheat ; and 
while the movement of these increases largely in unfavourable 
years, a still greater rise takes place in the case of the millets, 
jo*ar and Mjra, which form the chief food of the lower classes 
in many parts of India. A continuous and rapid development 
is to lie noticed in the caae of coal, and the trade in sugar, 
salt, and kerosene is increasing . but the weight of metals 
earned is liable to great variations determined by their market 
value and the condition of the people. 

A mm. The trade of A'vam » almost entirely confined to Bengal. 

In addition to the foreign trade conducted through Calcutta 
and Chittagong, the exports include cral, jute, and rice, and 
the imports piece-goods, gram am! pulse, rice, salt, and sugar. 
The scattered position U the tea-gardens and the difficulties 
of communication prevent the concentration uf trade in large 
towns, and the commerce of Assam is carried on at a number 
of small centres. 

Bmgal. Excluding the foreign trade of Calcutta, Bengal deals chiefly 
with the United Provinces, Assam, and the Central Provinces. 
From the first of these it receives sugar, oilseeds, opium, gram 
and pulse, wheat, and cotton goods of Indian manufacture, 
giving in return cool, rice, kerosene oil. gunny-bags and cloth, 
sugar, tobacco, and lac. Assam supplies tea, coal, timber, 
hides and skins, and rice ; and receives rice, spices, kerosene 
. oil, and sugar. Trade irith the Central Provinces is on a 
smaller scale, the exports being chiefly raw silk, sugar, coal, 
kerosene oil, and rice ; and the imports cotton manufactures. 
Chittagong is a rising port, but it* traffic is still small. Narf- 
yanganj, Sirljganj, Chindpur, Midiripur, and Jalpaiguri arc 
centres of the jute trade : Rlniganj, Asansol. Glrtdlh, Purtllia, 
and BarSkar export coil ; and Patna is still important in the 
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grain trade. Calcutta, with its suburbs, is the chief centre of 
commercial and industrial activity. 

The chief imports into the Bombay Presidency, excluding Bombay, 
the port of Bombay, are raw cotton and grain. The former 
is received chiefly from RljpuUna and Central India. Hydera- 
bad and Berfx; while Madras, the United Provinces, and 
Central Province* supply grain. Raw sugar from the United 
Provinces is also a large item of the import trade. The chief 
exports are cotton goods supplied to the United Provinces. 
Rajputina and Central India. Madras, and the Punjab ; salt 
to the Central Province* and the adjacent Native States ; and 
tobacco to Rajputina and Central India. Ahmadibad, Surat. 
Bhusawal, Poona, SholJpur, and Hubli are the chief com 
mercial centres in the Presidency proper, and Hydertldd and 
Sultkur in Sind. 

Burma supplies to other parts of India rice and kerosene oil, 11a.m.. 
which are sent largely to Bengal, and in smaller quantities to 
Madras and Bombay. It imports provision* and vegetable 
oils from Madras, cotton goods from Bengal and Bombay, ami 
gunny bags from Bengal. For the coasting trade, Akyab, 
Moulmein, Bassein. Tavoy. and Mcrgui arc most important 
after Rangoon; while Mandalay, Bhamo, Pakokku, Promc, 
Hctuada, and Myingyan are the chief centres of inland 
trade. 

Trade in the Central Provinces and Bcrlr is very largely C mtrsl 
dependent on agricultural coodibons. Nearly 90 per cent. 
of the total value is absorbed by the trade with Bombay city. 

Bengal supplies coal, gunny -bags, and silk ; and receives yotton 
twist and yarn, sugar, and rice. Bombay sends salt, sugar, 
and leather, in exchange for gram, pulse, and rice ; and the 
United Provinces send sugar. Nagpur. Jubbulporc, Kamptcc, 

Raipur, and Hmganghlt arc the principal trade centres. 

Madras has comparatively little rail-borne trade with oilier Madras. 
Provinces, but supplies Mysore and Hyderabad with grain, 
provisions, cotton goods, and sugar. It receives hides, skins, 
and leather from these States, and in smaller quantities from 
other paits of India. A large proportion of the coal extracted 
from the Singareni mines in Hyderabad is also taken by this 
Presidency. The chief ports, after Madras itsdf, are Tuticorin, 

Cochin, Calicut, Mangalore, Cocanada, Tellicherry, and Nega- 
patam. Small inland trade centres arc numerous. 

Two-thirds of the trade of the Punjab is with the port towns, Paajab. 
Karachi having by lax the largest share. Apart from this, the 
Province supplies cotton goods and salt to tbc United Pro- 

vol. III. x 
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vinco, and pain and pulse to the United Provinces, RSj- 
putlna, and Central India. The United Provinces supply sugar, 
rice, and coal ; Rijputina, salt ; Bombay, cotton goods of Indian 
manufacture; and Bengal, coal, rice, and gunny bags. The 
large dries — DdU, Lahore, Amritsar, and -Multan — absorb 
a considerable share of provincial trade, but grain markets 
have recently sprung up at many places in the tracts where 
wheat is grown for export. 

United Cotton goods form about one-third of the imports of the 

1'iovinccv United Provinces. They are received chiefly from Calcutta, 
and in smaller quantities from Bombay. The trade in metals 
varies, but Bombay is the chief source of supply. Salt is 
imported from Rijputina, Bombay, and the Punjab; and 
kerosene oil and cud from Bengal. The exports include 
wheat, oilseeds, hides and skins raw cotton, and opium, all 
of which are items of foreign trade. Calcutta has the chief 
share in these, but Bombay also receives raw cotton ami 
oilseeds. The United Provinces, which arc exceptionally well 
served by railways, conduct a larger business in purely inland 
trade than any other part of India. Sugar and rU are su|iplied 
to Rijputina and Central India, the Punjab. Bombay, and 
Bengal ; gram and poke arc vent to Bengal and Bombay ; 
and rice to the Punjab, RljjwUna, and Central India. Cawtv 
porc, Agra, and Mithras are the chief trade centres, the first- 
named being perhaps the most implant inland town in India 
from the commercial and industrial point of view. The Pro- 
vinces contain a number of other towns the trade of which is 
rapidly increasing. 



Bibliography 

So G. BW-ooJ— RafiH 4 H,r Cammimam /ar lit Ran, 

C'nntrial £*A,Mam af 1«;8. 

Sir W. W. HuaSrf . — A IllUaty 4 BriHiA lad*. s tola (1899.1900.) 
Vkm af lit Gfamaaaml af Im *4 am It, QmUiam af Rr, f,„nt, at Tar.f, 
in Utir Rt/miaa u India {< IkWU. 1904.) 

H. J. Tout—Hnlui India amd U, Tradt. (1901.1 
H J. Tokt— •T he Growth and Trewd of Trade: A Forty Yew*’ 
Swrey' (Sana* a/ Arti' Jamrmal. Mod, 1901.) 

Annua! i'Mw tf Ikt Trmdt tf India, ((.'alcana.) 

Annual Rapa rl, am Rail and Rhst-iaam, Trad., poblithed by Local 







COMMERCE AMD TRADE 



3°7 



TABLE I 

Value of Imports a»d Exports of Merchandise, 
tiSt-1 to 1904-5 
























THE INDIAN EMPIRE 



[chap- 



TABLE II 



Foreign Sea-borne 



rs Trade (Imports) of British 
India. 1904-5 













COMMERCE AND TRADE 



3°9 




TABLE II [comL\ Foreign" Sea borne Trade (Imports) 
or British India, 1904-5 



i/>S.»34Jo 
6.9°.*7.3'9 
1 1 , </. ,01 j 

*7.74.; »» 



Total 



s«Ai.«».7<f 



Total M«r 

(I’VivAlc) 



rABLE III. Foreign Sea-borne Trade (Exports) or 
British India. 1904-5 



5j.10.9a 1 
17^3.91.74* 

9.90,69.416 

3.08.01.830 

3<M>.J'.99* 



43.08.611 

44.00.086 

10,11 409 












3«o 



THE INDIAN EMPIRE 



[chap. 



TABLE III ( iMft — HQ . 

Foreign Sea-borne Trade (Exports) of British India, 

1904-5 






Fndta and Vm 
Gram: Rice < 
Whn 
(Khar Gum, 
Total U 



limp, and Ma.ioiac-.am of 

Hldn and Skin* 



Eg 

Yard, 



No. 



Total Jau and Jaic Good. 
Iac, Ily*. Shall, No . 

1 Of» . . . . 



MKn 

OlU 

Op».« 






»1k (Ka.l . . 

Silk. MiMbdm of 
Total Silk ami : 



e- 



Wood, ami Maoolaciam of 
Wool (Kaw; . . . 

Wool, Marafartarr, of 
Total Wool and W. 

I All ofkar Aitkin . 

Total Hatfendht* (Pn 
I Timor? ( Private)— 

Gold 

SUm 

Total 
(Pn*a(e) 

|C 



101.011.54' 



"IJU" 

iT.‘.}'M97 



*%a 

•*■17# 

W'»S 



51.610,617 

j» 7.4'« 

HMiMli 

U-NklH 

4J.74«.5*4 



oat. 




G » amd Total of tapom 



V.Wc 



19.60 ,69.513 
i*.5».»*4oi 
».9°.4J.«J« 
*'.«<>. 97. »5J 

44 .■«.*'<* 
>.*5.934 

«xtst 

taws 

..assa 

•flSai 

aaju 

*#*0.97.31* 

"SSSi 

14,41.16,060 
IIJ9.704 ' 

iisa 

JJ. 45 .W 

•3HS 

•.15^6.694 
. .11.66.95H 
MJ.7J.6S> 
147.06.JI4 
'S7.5®«.'44 

J,69,8*,*v6 

4..7.79.760 

i6j,«7.6j.Soo 
_ >0.77.085 

« 74.' J65.396 



Korean Mere band** 



154.11.74.199 
3.37. >5.9*5 






» 1 899- ' 9°° AVI > 1 9°* - S 



COMMERCE AMD TRADE 




«£« ;\ f:raim 



\ivu 






TABLE VI 



v] 



'OMMERCE AND TRADE 









THE INDIAN EMPIRE 



[CHAP. 



TABLE VII 

PORTS or Principal Article*, into British Provinces and 
Native States prom British Provinces, Native States, 



and Chirp Seaports in 1899-1900 and 


1904-5 






QcAwmv 1 * Tcm. 


ASftClt*. 




•9»4-5* 


■*1 and Coke ’ 

•tlon— Twal uni Van, Karopcon . . . . j 

W»f and Ultra 

<e in the Ifnak 

«a 001 in the Hmk 

heal 

la Cuar Up aad Cloth 

» and Steel 

her Mttala 

rUv! rrmitft tori Swt% 


34-6*5 
*3® .045 
.34.7*5 
6 o 9-*°V 
3*5 >3 3 9 
•J*W 

mSi 
,ti & 

W.f9» 

115,001 

i nr, 

404-7*4 

4IAHO 


Xi 1 

*95-6*° 

*53.*3» 

307 . 6*3 

’IMS 

. * *5*544 


•*!«•> Malarial 

It / . 1 l 

let non - . . . ] 

bar Spfaaa I 

E«. :::::::: : 


a 

45.14* 


Total 




6 . 1 * 9 .';* 



•ABLE VIII. Trade or the Provincial Blocks, 1903-4 

<b UPbotKaptaa 



TO 


I——'— 


«Rn«-A 


es| 




1 






X : ;.ii 

• - -1 39 

DEal . . 

died I'roince* $.04 

'. * M» 

nlral PioTunet 3,06 

* 

•am . ,.y> 

i)p.lana and 
miral India- , 4 . 0 S 

.derltdd • . , j, 

'.T4 




; S 

«o .»6 
'4-93 
10.1 a 

;s* 

•M3 

5 .*S 

M9 

*.33 


l-Ol 

Ml 

« 

«.!! 

1% 

*•4* 

■•73 

*4* 

?s 


t 

i 

1 

► 

» 


1 A 0 

>00 

•7 

1 

• 

•• a 
••a 

aaa 1 
• •a I 


• 0.48 31.09 

8.99, 34.54 
*.5« ! 7.*0 

>4,05 79>3* 

9.*« 44.5J 

9.77 *9.7« 

»■** *4.71 

1.61 10/16 

*•59 ".38 

*to *7.95 

X is 


Total «„«. 


8^5 


*^4*95 


3904 7.«4 | 


77.871 *, 95.17 




















TOfAU 



*#> I.M 49 



v] COMMERCE AND TRADE 315 

TABLE IX 

Trade or Forts «nn the Provincial Blocks. 1903-4 
(!■ LaUs tA Krp«ij 



TABLE X 

Incidence or the Value or Tbadt, in Rupees, on each Acer 
or Cultivation and each Head or Population, 1903-4 



******* 





























CHAPTER VI 

IRRIGATION AND NAVIGATION 



PislimW 

nary. 



Irrigation 

Irrigation works, the object ol which is the artificial appli- 
cation of water to the land for purposes of agriculture as 
a means of supplementing the natural rainfall, although almost 
unknown in Northern Europe, have existed in India, as in 
most other Eastern countries, from time immemorial. This is 
a natural result of the conditions of climate. India contains 
large tracts, such as the deserts d Sind and the South-western 
Punjab, which arc practically rainless, and in which cultivation 
without irrigation is impossible. There are others, such as the 
Deccan plateau, where cultivation is exceedingly precarious, 
owing to the great irregularity of the rainfall and the long 
interval* during which crops may be exposed to the fierce heat 
of the *un, and to dry and 'oeching winds. In such regions 
there may be an alnwwt complete failure of crops in a ycur of 
short or badly distributed rainfall, and a succession of two 
or more unfavourable veasnns might result in (amine. In 
other more favoured tracts, such as the Him&layan submontane 
districts, a serious failure of the rainfall is seldom or never 
known, yet here also irrigation works, which are usually of a 
simple kind such as can be constructed by the people them- 
selves, are of the greatest value in improving the out turn of 
the crops, lastly, there arc districts which ordinarily receive 
so copious a rainfall that rice is almost the only crop grown ; 
but fot this water i» required at certain critical periods when 
there may be a break in the rains, and a full harvest can only 
be secured by irrigation'. In general it may be said that the 
security of the harvest depend* on the existence of some form 
of irrigation in almost all parts of India, except in tract* such 
a* Eastern Bengal, Assam, or Lower Burma, where the average 
rainfall does not fall short of 70 inches per annum. A* might 

• Kor s Ml rawM of ft* nwUI conditions, *< Vol I, ctup III. 

• Meteorology.' 
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be expected under these conditions die simpler forms of 
irrigation work* have been limited in number and capacity 
only by the resources and engineering skill of the people, by 
the insecurity of tenpre, and by the interruptions caused by 
invasion or internal dissension. Some of these works were 
constructed by the former rulers of the country ; but it was not 
until after the establishment of Bntiah rule that the larger 
and more important works many of which irrigate annually 
several hundred thousands of acres, were undertaken. As an 
instance of the magnitude of some of these later works may 
be mentioned the Chenlb Canal, which irrigates nearly 
1,000,000 acres, or about two-fifths of the whole cultivable area 
of Egypt, with an ordinary discharge of 1 1.000 cubic foet per 
second, or about six times that of the Thames at Tedding! on. 

* No similar works in other countnes appn*ch in magnitude 
the irrigation works of India, and no pulilic works of nobler 
utility have ever been undertaken in the world 1 .* 

Irrigation work* may ho conveniently divided into three l Hforast 
great types : namely, lift, storage, and river works which are 
represented by wells, tank* or reservoirs, and canals. In lift- wotis. 
irrigation the water is raised from a lower level to that which 
will command the area to be irrigated, the raising being 
effected either by manual labour or by animal or mechanical 
power. The source of supply is usually the subsoil water into 
which wells have been sunk, but lift appliances are often erected 
on the banks of rivers or pools from which water is raised to 
the lands to be irrigated. Storage works are reservoirs, formed 
by the construction of dams across drainage lines, for the 
purpose of storing the supply which pastes down after every 
heavy full of rain for subsequent use during long breaks in the 
rains or in seasons of drought. River works consist essentially 
of canals, drawing their supplies from rivm which are in 
continuous flow during the whole nr the greater portion of the 
year. In most case* they include a weir, which is constructed 
across the bed of the river immediately below the off-take of 
the canal, for the purpose of holding up water to the full 
supply level of the canal during low stages in the river. The 
canals arc usually graded with a much lower bcd-lall than that 
of the river from which they take off, and, by a suitable 
alignment, can often be carried out of the river valley on to 
high land, or even on to the watershed separating the catch- 
ment of the river from that of the drainage line lying next to it. 

The great canals in Northern India, and in the Orissa and 
* Sir J. Stncter's /•** (tyoj. p. »»«. 
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Madras deltas, command nearly the whole of the lands lying 
between the main rivers in the funner and the branches or 
arms of the deltas in the latter. In the Peninsula proper, 
conditions are less favourable, and the formation of the country 
prevents canal* being taken far out of the river valley*. It 
must be remembered, too, that some large rivers, such as the 
Narbada and the Tipti, arc throughout useless for irrigation, 
by reason of their deep and often rocky channels. 

Overlap- Although these three types are in themselves as distinct as 
the sources of supply on which they depend, they sometimes 
,P ^*’ overlap. Lifting appliances arc often required to raise water 
from canal* to ground on a higher level, and the cultivation 
under some tanks and canals can only be matured by the use 
of supplemental well*. Ijrge storage works arc incomplete 
without a network of distnbuting channels ; and canals taking 
off from riven in which the supply is uncertain and inter- 
mittent require storage works which may be constructed either 
at some distance up-stream from the head-works, in the valley 
of the main rivet or of a tributary, or as • tail tanks ’ at suitable 
points on the line of the canal itself, but although in particular 
cases all three classes may be found in combination, each is so 
distinct from the other* that it deserves separate consideration. 
Am im- An important point in connexion with pure lift irrigation 
iVlb ^ wori “ “ ,h '* 1 thc > b*** ,Kvn «**««*««> *»y private enterprise 
on the part of the owner* or cultivator* of the soil. The works 
are all of a petty character, and irrigate an area which may 
be as low as one acre and seldom exceeds twenty. Such works 
cannot conveniently be owned or maintained by the stale, 
which can do no more than encourage their construction by 
agricultural loom and by liberal rules in the matter of land 
revenue assessment. But although these works are small and 
have cost the state nothing, their importance in the aggregate 
is very great Taking the average area annually irrigated from 
works of all classes in British India at 44,000,000 acres, it is 
found that nearly 13.000.000 acres, or about 30 per cent., 
arc irrigated from wells. Wcllcultivation is moreover of the 
highest order ; and it may be safely estimated that the produce 
annually raised from pure Hft-irrigation is, in value, considerably 
more than a third of the out turn from irrigation works of all 
kinds. The most favourable conditions for well irrigation are 
found in the alluvial plains of Northern India, the subsoil of 
which contains an inexhaustible supply of water. Out of the 
13.000,000 acres thus irrigated more than 9.500,000 are in the 
United Provinces and the Punjab, and al-.ut 1,750.000 in the 
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Madias and Bombay Presidencies. In oihcr Provinces well- 
cultivation is inconsiderable. being confined to garden or other 
special crops. 

When the spring level is near the natural surface and the Permanent 
soil is fairly stiff, a well may consist of nothing more than 
a hole in the ground over which the appropriate lifting well*, 
appliances are erected. These wells, which usually fall in or 
arc abandoned after one or two years’ working, are called 
'temporary' wells, to distinguish them from 'permanent' or 
masonry-lined wells, which, if solidly built, may last for an 
indefinite period. In some parts there is an intermediate type, 
in which the well is lined with a wooden cylinder or with 
brushwood or wicker-work. In the United Provinces less than 
one-fourth of the total number of wells are |«ermanent ; and 
both here and in the Punjab the number of temporary- wells 
fluctuates greatly from year to year according to the season, 
being greatest in years of druught. The com of a well varies 
from a few rupees for a temporary, to over Kv 1.000 for a deep 
and permanent structure, but the average com ««f a permanent 
well is between R*. 300 and K*. 600 according to rise and 
depth. In the Punjab, where the welU are mainly permanent, 
the average area irrigated per well is 11 acres; but in the 
United Provinces, where so large a proportion of the wells arc 
temporary, irrigating only 1 or a acres, the average area per 
well is not more than 4 acres. In Southern India the average 
area is between a and 3 acres ; but here well irrigation is, as 
a rule, applied only to the most valuable class of crop*, which 
require frequent waterings. 

The wells now in use throughout India, and the lifting Uftlag »|- 
appliances employed, do not differ materially from those in use p “*”• 
in former times. The water is almost invariably raised either 
by manual labour or by bullocks. For the former the favourite 
contrivance is the well-known finttak, in which the water is 
drawn up by means of a bucket suspended In- a rope to the 
end of a long pole, which is pivoted near the other end to 
a post so as to revolve through a vertical plane. The shorter 
end is weighted, so as nearly to counterbalance the weight of 
the longer arm and the full bucket. The Iwcket is lowered by 
the man in charge, who draws the long end of the lever by 
a pull at the rope, or in some cases, as in Southern India, 
by running up and down the pole. This contrivance i*. seldom 
used for lifts of more than 15 feet, and for very small lifts 
(of 4 of 5 fcet ) ocher simple appliances are used. For lifts of 
over 15 feet bullock-power is almost invariably employed, and 
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is Often used even for lower lifts. The most common con- 
trivance, which b to be found all over India except in some 
(tarts of the Punjab, is the mot, which consists of a large leather 
bag, holding from 30 to 40 gallons of water, fastened to one 
end of a rope which passes over a pulley uverhangAg the well. 
When the bag has been lowered the other end of the rope is 
attached to a pair of bullocks, who then walk down a ramp of 
a length approximately equal to the depth of the well. When 
the bullock, arrive at the end of the ramp the bag has been 
drawn up to the top of the well, and its contents are emptied 
into a trough or sump, generally by a man who stands by, 
but sometimes by a self acting mechanical arrangement. The 
rope is then detached from the bullocks, the bag is lowered, 
and the bullock* return without a load to the top of the ramp, 
when the operation is repeated. In some parts the rope is not 
detached and the bullocks walk backwards up the ramp, as the 
empty bog descends. The alternative to the mot is the Persian 
wheel, which is used extensively in the Punjab. This consists 
Of an endless chain of waterpota passing over a vertical 
wheel erected over the top of the well, and routed by means 
of rough wooden gearing which is worked by a pair of bullocks 
walking round a circular track. When bullock -power is used 
water is sometime* lifted for purposes of irrigation as much as 
60 feet, but ordinarily the lift seldom exceeds 40. The use of 
any form «*f purely mechanical motive power is |>r»ctically 
unknown in India. A few isolated attempts have been recently 
nude b> private owners tn uve oil engines, and a project is 
under consideration to irrigate about 50,000 acres from the 
Kiatna river in Madras by similar means. But even if these 
should prove successful the practice is not likely to bo ex- 
tensively followed by small cultivators. 

Means of Wells play such an important part in the agricultural system 
SeMifm* of *" du ' “'d m °* * uch P®** P foWct,vc value, that the 
sion'of* U extension of this form of irrigation must be regarded as highly 
wtll-irrl- desirable. There are, however, obvious limits to such cx 
tension, even in tracts where conditions of soil, climate, ami 
spring level are favourable. The first cost of a well is only 
one of the factors to be considered, for its subsequent working 
requires a considerable amount of capital and very careful 
husbandry The extension of well-cultivation must, therefore, 
always be gradual, and although it may be effectively encouraged 
it cannot be forced. The encouragement hitherto afforded 
by the state for the construction of wells and other works 
of agricultural improvement has been of two kinds— a system 
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of agricultural advances known as takaxi, and a permanent 
or temporary .exemption of the lands depending on the well 
from any enhancement of land revenue as a consequence 
of the improvements. Tohtri advances are made freely to 
approved applicants, the general rate of interest being 6J per 
cent, except in Madras and Bombay, where it is only 5 per 
cent Recovery is made by instalments extending over periods 
varying from seven to thirty years. During the ten years 
ending 1900-1, as much as 6*5 lakhs was thus advanced by 
Government 348 lakhs as agricultural loans, and 177 lakhs 
for the specific purpose of land improvement. In the Madras 
and Bombay Presidencies, ryots who construct wells or other 
works of agncultuial improvement are exempted from any 
future enhancement of land revenue assessment on the ground 
of the increase in the agricultural value of their land due 
to tjie improvements. In other Provinces the exemption lasts 
for specific periods, the term being generally long enough for 
the owner to recoup the ca|ktal outlay incurred in the con- 
struction of the work. 

It is for many reasons very difficult to compare the area IJtmtion 
irrigated from well* at the present day (1904) with that irri- ° l * fl *~ 
gated as recently as twenty-five yean ago. The Irrigation dmo, 
Commission of 1901-3 reported that in the four Provinces in 
which well irrigation is moat extensively practised— namely, 
the United Provinces, the Punjab, Bombay, and Madras— the 
increase in the number of permanent welh during the decade 
ending 1900 amounted to 11, *5, 33. and 44 pet cent respect 
ively; but it seems certain that the increase in the total 
area irrigated from wells, in the Northern Provinces at any rate, 
has not been in any way proportional to these figures. This 
may be due portly to the imperfection of the earlier statistics, 
partly to the substitution of permanent for teni|«orary wells, 
and partly to a reduction in the areas irrigated from old 
well* in tracts where canal-irrigation has been introduced. 

The Famine Commission of 1880 estimated the area irrigated 
from wells in 1876-7 at 5.794,000 acres in the United Pro- 
vinces, and 3.176.000 acres in the Punjab. The Irrigation 
Commission of 1901-3 found that during the years 1 900-1 the 
area imgated from wells in the former Province varied from 
4,544,000 to 6,i2j,ooo acres, and in the latter from 3018.000 
«o 4,155'°°° * crw - The Famine Commission of 1880 gave 
no details of well-irrigation in Bombay ; but stated that the 
number of private wells in ryotwlri lands in Madras was 
believed to be about 375,000, and. on the assumption that the 

vot.. III. v 



ytwr.. 




THE INDIAN EMPIRE 



[chap. 



3 « 

average area lo each well would be about $ acres, estimated 
the total area served ax 1,800,000 acres. Tfcis assumption 
was probably much too high, for the Irrigation Commission 
of 1901-3 reported that the number of permanent wells in 
1900-1 (excluding mere supplemental wells used on tank- 
irrigated lands) amounted to 522,300. irrigating about 1,680,000 
acres, or not more than 3.2 acres to each well. In this Presi- 
dency there appears to hast I wen a material increase not only 
in the number of wells but also m the well imgated area. 

Tanks or storage works are of all sues, ranging from the 
great lakes formed by the construction of high dams across 
the beds of large but irregularly flowing rivers, such as I-akcs 
Fife and Whiting in the Bombay Ifoccan, and the PeriySr 
lake in T ra rancor c, in which are impounded from 4,000,000,000 
to 6.500,000,000 cubic feet of water, to the small village tanks 
to be found throughout Southern India, many of which irrigate 
less than 10 acres. Any general extension of large work-, 
of this description is of course limited by the cost of con 
struction and the loss of supply by evaporation. The idea 
of forming reservoirs in the beds or valleys of streams which 
arc m flow only foe a few weeks or months m the year, must 
have presented itself to the rulers of the country or to the 
occupier* of the soil at a very early stage in Indian civilisation, 
at any rate in those parts of the country where the conditions 
were most favourable : and in such tracts tanks of great 
antiquity bear witness to the readiness of former ruler* to 
encourage the construction of works of this kind. Some of 
these works, such as the Chctnbramblkam and Cum bum 
tank* in Madras, are of great sire, holding from 3.000,000,000 
to 4,000,000,000 cubic feet, and with water -spreads of over 
nine square mile*. There are remains of other works of even 
greater sire, iuch as the Madag tank in the DhJrwir District 
of Bombay, which have (ailed or been abandoned. The 
inscriptions on two Urge tanks in the Chinglcput I>islrict 
of Madras, which still irrigate from 2,000 to 4,000 acres, arc 
said to be more than i.ioo years old. In Upper Burma there 
are many tanks constructed cchturics ago. of which that ut 
Meiktila is the asost important. The celebrated lake at 
Udaipur (Rajputana), which is said to be the largest in India, 
is not utilized for irrigation ; but of the many old tanks in 
Rajputlna and Central India some are still so used, although 
the majority have been abandoned, or no longer hold water. 
In the Native States of Mysore and Hyderabad, tank-irrigation 
has been very highly developed. The area irrigated from 
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large tank* is, however, small in prolixin to that dependent 
on smaller works, most of which were probably constructed 
originally by the owners or occupsen of the lands protected, 
with but little assistance from their rulers. The most notable 
example of these is to be found in the smaller irrigation work* 
in Madras. It is estimated that there are no less than 40,000 
of these works in the ryotwlri tracts of that Presidency, of 
which less than 3.500 irrigate more than roo acres, while 
many serve less than 10 acres. The former are cared for by 
the Public Work* Department ; more than 31,000 Minor works 
arc in charge of revenue officer* ; and about 5,000 are small 
private works. The average area irrigated from the works 
controlled by Government amount* to more than 3,000,000 
acres, or about as much as the entire area irrigated from all 
the great canal* and larger irngation works in the Province. 

These petty works include a certain number of small canals, 
but are mainly tanks or storage works. Tanks abound also 
in the amindiri estates of this Presidency, in which it is 
csli mated that about >,500,000 acres are irrigated, of which 
>,000,000 are dependent on storage works, and the balance 
on wells and nve| channels. No approach to these figure* 
is made in other Provinces ; but, eiciuding well area*, nearly 
two-thirds of the irrigation in the Gujarit. Deccan, and Carnatic 
Districts of Bombay depend* upon small storage works, and 
there are 50,000 small private tanks in the Central Provinces, 
which are said to be capable of irrigating from 150.000 to 
650,000 acres, according to the season, being almost the only 
form of irrigation in that Province, as the area under well* 
i* there inconsiderable. Tank-irrigation is practically unknown 
in the Punjab and in Smd. but is to be found in some form 
or other in all other Province*, including Burma. The /kill 
or natural depressions scattered at interval* over the flat 
alluvial plains of the United Province*, most of which arc 
privately owned, irrigate about >,000,000 acres. 

Storage works consist eventually of four pin*. The dam. Method « 
which may vary in height from 15 to 160 feet, may be con- J™*'""' 
Mructed of earth, concrete, or masonry, but earthwork is 
seldom relied on for greater height* than 80 feet When 
concrete or masonry i* used, sound rock foundations arc 
essential, and many sites otherwi** eligible must be rejected 
when this cannot be found. The submerged area may, when 
full, have a water surface of many square miles, and here 
again sites otherwise eligible must be rejected on account 
of the large areas of cultivable land which would be thrown 

V J 
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out of cultivation or the high compensation that would have 
to be paid The outlet and di»tributing channels, through 
which water is drawn off from the reservoir and carried to 
the lands to be irrigated often form a very expensive item. 
Lastly, there is the »aste-weir or escape, through which flood- 
waters must be passed at times of abnormally heavy rainfall 
in such a way as not to imperil the safety of the work, 'lire 
total cost of a storage work varies enormously according to 
the site. The two largest works executed by Government, 
the Nira Canal and the Pcriylr Project, have each cost about 
Rs. 1,300 per 1,000,000 cubic feet in a full lake. Although 
these and many ocher large storage works have been con- 
structed by the British Government, tank-irrigation is essentially 
a product of native rule, and almost the whole of the tank- 
irrigated area b from old native works, the maintenance of 
which b now undertaken in whole or in part by the state. 
These works are mainly confined to the crystalline and sand 
stone formations, which occupy the whole of the Indian 
Peninsula between the Deccan trap area and the narrow 
strip of alluvium on the coast. The formation of the country 
in this area favours the construction of tanks, which form the 
principal means of irrigation. The area comprises the greater 
part of the Madras Presakncy. nearly the whole of Mysore, 
half of Hyderlb&d nearly t«o-thirds of the Central Provinces, 
the Baghclkhand Stoics of Central India, the eastern half of 
KljputJiu. and portions of the United Pmvince* and of the 
Onvva and ChoU Kigpur Divisions in Bengal 

It has Already been stated that wells arc constructed and 
maintained solely by private enterprise. This b also true of 
the smaller forms of tank, the petty works which serve a tingle 
holding or irrigate little more than 10 acres ; but the largest 
works, which impound several thousand million cubic feet of 
water and submerge many square miles of country, could only 
have been constructed by the rulers of the country, and have 
always been maintained as stole irrigation works. Between 
these extremes arc the moderately sired tanks, capable of 
irrigating from 10 to 300 or 400 acres annually. Many of 
them appear to have been originally constructed by private or 
communal enterprise, but the state is so interested in the land 
revenue dependent on them that it has gradually undertaken 
their control or management and contributes 'largely to their 
improvement and up-keep. Thus it happens that in the 
ryotwiri tracts of Madras and Bombay all but the smallest 
tanks are controlled by Government. In the Central Pro- 
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vinces, on ihe other fund, the Gown a wW has no concern in 
ihe management of the tanks ; and in the United 

Provinces, where the greater pan of the irrigation recorded u 
from tank* is effected from the /lift above mentioned, it main 
tains only the large tanks which have always been recognised 
M state works. In Ajmer-Menrin and in Upper Burma most 
of the tanks are kept up by Government. 

The average area recorded as irrigated from tanks in British A ”V™* 
India is about 8,000,000 acres, but the supply to many of the 1 
works is very precarious, and is apt to fail in years of estremc 
drought This figure docs not include the targe areas over 
which rain water it held up for some time after every fall by 
means of field embankments, such as are to be found under 
different names in Bengal. Bundelkhand, the Central Provinces, 

Gujarat, and the Bombay Deccan. The agricultural value of 
these temporary storage works is considerable, but the area* 
protected by them are not usually recorded or regarded a* 
tank-irrigation. 

The third and most important class of irrigation works vit Small 
river works or canals, arc generally of such magnitude, and 
affect so many different interests, that they could only have 
been constructed, and can only be efficiently maintained, by 
the state. Them are, however, a certain number of petty 
works of this class which have been constructed and are rt.ll 
maintained by private enterprise, with occasional assistance 
in some Districts from Ixxal fund*. In the Punjab nearly 
1,000,000 acres arc irrigated annually from works of this class, 
of which more than 100,000 acres are dependent on inunda 
lion canals made by the people, but now under the control of 
the District Boards. Nearly 100.000 acres are irrigated from 
canals of the same kind belonging to private landowners, and 
about 800,000 acres receive 1 mg* lion from hill streams or 
from JkUt from which water is diverted by means of simple 
works and small channels that have been constructed by com- 
munal effort. In the United Provinces about 75 °.°°° 
arc irrigated from private canals of which the most important 
are the works constructed in the Basil and Gorakhpur Districts 
by two English landowners, which irrigate areas of 40,000 and 
15,000 acres of rice and nM crops within their respective 
. states. In the permanently settled Districts of Bengal, and 
especially in Bihar, there ire a great number of small canals, 
called fiains, by which water is diverted from the innumerable 
streams which traverse the country and is conducted directly 
into the rice-fields or stored in small reservoirs (<iAarj| which 




S 1 6 THE INDIAN. EMPIRE [chap. 

have been formed by field e mb a nkm e n t*, for u*e during breaks 
in the rains. The total area protected in Bengal by means of 
these faint and ahart is estimated at nearly 5,000,000 acres. 
In Madras about 336.000 acres are irrigated annually from 
private canals, including the spring channels which are made 
in the beds of streams during the dry season, of which nearly 
nine tenths arc in zamindiri estate*. The Minor works under 
Government control in this Province also include many small 
river channels. In the Bombay Deccan and in Gujarat there 
are many works of the same kind, most of which are under 
Government managemr-rlt It is difficult to state with accuracy 
the areas irrigated throughout India from these small canals, 
as in the Provincial return* some are included under the head 
•Canal*,' others under ‘Tanks* (which are often associated 
with them), and other*, as in Bengal and the United Provinces, 
under ‘Other sources ‘ ; but the total area protected by private 
canals b probably between 7,000,000 and 8,000,000 acre* 
Many of these works! are, however, apt to (ail in years of pro- 
longed or severe drought 

We now proceed to consider the great canal* which have 
been constructed and are maintained by the state, most of 
which extend over very aide areas, irrigate many thousand 
acres, and comprise hundreds or thousands of miles of dis 
tributary channel* These works may be divided into two 
classes, perennial and inundation canals. Strictly speaking, 
a perennial < anal is one which has an assured supply of water 
all the year round ; but thu generally involves the construction 
of a weir or ‘anicut’ across the bed of the river, to hold up 
the low supplies and divert the whole, or as much as may be 
needed, into the canal. This is not, indeed, always necessary, 
for the head works of the Swlt River Canal in Peshawar 
District (Frontier Province) are so favourably situated that 
a perennial supply can be obtained without the assistance of 
a weir ; which is abo considered unnecessary for the Tribcnt 
Canal now under construction in the Champlran District of 
Bengal On the other hand, the river supply may fail in 
a river across which a weir has been constructed. As a general 
rule, however, a canal which takes off from above a properly 
Constructed weir is assured of a fairly continuous supply during 
the season when water is required, and it is at any rate possible 
to utilize every drop of water that comes down, however low 
the state of the river. The term ‘perennial' is therefore 
generally applied to a canal which can draw off a constant 
supply without the assistance of a weir, or which is provided 
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with a weir which will rentier the supply 10 the canal dependent 
only on the quantity of water in the river and not on its surface 
level ; while if the supply is not sufficiently continuous for the 
purposes required, it can generally be rendered so by the 
construction of storage works. Inundation canals are simple 
channels taking off from the banks of a river at a level which 
is generally considerably higher than the ordinary low-water 
level of the stream. Water flows into these cuts during the 
Hood season, and they remain in Sow until the river fills below 
the level of their beds, which is generally a or 3 feet higher at 
the end than at the beginning of the season, owing to sill 
deposits, which have to be cleared during the low river season 
The most important inundation canals are to be found in 
l he Punjab and Sind, Le. in the valley of the Indus and its 
tributaries. They are in flow, generally, from the beginning of 
May until the end of September, although the supplies fluctuate 
greatly during this period with the surface levels in the river. 
Cultivation, which is practically impomiWc without irrigation 
in the rainless tracts they sene, has adapted itself to there 
conditions. The average area irrigated from the inundation 
canal, under Government amounts to about 3.500,000 acres, 
of which 1.500.000 are in Sind. In addition, about 1,000,000 
acres wire irrigated by the BaMwalpur State Canals and by the 
District and private canal, in the Punjab. 75 per cent, of this 
area being in the Native State of Bahl-alpor. 

Although the present system of large irrigation works has 
I teen almost entirely constructed by the British Government, 
examples arc not wanting of old river works undertaken by 
former rulers of the country. Irrigation -as carried out on 
a large scale in the Cauvcry delta, the supply being maintained 
by means of a weir, known as the Grand Anicut. which is said 
to have been constructed over 1,500 years ago. This is the 
work which Sir Arthur Cotton strengthened and improved in 
1835-6. and the success of which encouraged him to pro 
pose the great Codivari works which he afterwards constructed 
Moat of the weirs on the Tungabhadra. above which the present 
Tungabhadra channels draw their supplies, were constructed 
by the Hindu monarch, Krishna Rlya. at the beginning of 
the sixteenth century. In Northern India the Muhammadans 
appear to have made frequent attempts to utilize the water of 
i he river Jumna. In the middle of the fourteenth century 
I troi Shah. Tughlak, constructed a canal on the right bank of 
the river, 150 miles in length, for the irrigation of his domains 
in Hissar. This canal, which had silted up. was reopened in 



Canal. 

mwW l* 
I'omrr 
r«lm of 
ihr cosn 
try. 




THE INDIAN EMPIRE 



Atlcm|X» 



IriL'nltOo 
work* by 

private 



A k bar’s reign, and a branch was made lo Delhi in the reign of 
Shih Jahin ; but during the decline of the Mughal dynasty 
both canal* gradually silted up. A canal was also made on 
the eastern bank of the Jumna at the beginning of the 
eighteenth century, but appears to have likewise been aban- 
doned, although it w said lo have carried water to below 
Sahlranpur canals were subsequently cleared and 

reopened by the British Government, have since been re- 
aligned, extended, and improved, and are now first class 
irrigation works known as the Western and Eastern Jumna 
Canals. In the Punjab the small Hash Canal had been made 
by former rulers, for the purpose of carrying water from the 
nver Ravi to I -shore and Amritsar, on very much the non- 
alignment as the present Bln Dolb Canal. The simple 
system of irrigation by inundation canals appears lo have 
been practised from time immemorial in Stnd and the Punjab ; 
and many of the earning canals of this class in Multin, 
Muiaflargarh, and Den Ghlxi Khln acre brought to a fair 
state of efficiency under the more energetic Pathfln and 
Sikh governors of these Districts. and were in operation at 
the time of annexation, but have since been considerably 
developed. 

Although the earliest results attained by direct Government 
agency on the Cauvery, (hxUtari, and Jumna works were 
sufficiently encouraging, the East India Company was reluctant 
to commit itvelf to any extensive scheme of stale irrigation 
works. Funds for such works as were sanctioned were pro 
vided out of revenue, and the policy of a productive public 
works loan had not then been inaugurated. It was at first 
thought that the construction of large irrigation works, like 
that of railways, could be most advantage.* sly entrusted to 
private enterprise. In 1857 tho Court of Director* asked for 
proposals for new irrigation works in Madras, to be constructed 
by this means The Madras Government, under the advice of 
Sir Arthur Cotton, proposed a great scheme, known as the 
Tungabhadra project, for the imgation of large portions of 
the Bcllary, Kumool, Cuddapah, and Ncllore Districts ; and 
the Madras Irrigation Company was eventually formed for its 
prosecution, with a Government guarantee. Operations were 
limited at first to the construction of that pari of the general 
scheme known as the Kumool-Cuddapah Canal, which was 
completed by the company ; but the capital cost had greatly 
exceeded the original estimates, tht financial prospects of .the 
project were very unfavourable, and the company was in such 
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difficulties that the Government «u compelled to take over 
the work in 1881. 

In pursuance of the same policy the East India Irrigation 
and Canal Company was formed in i860 for the purpose of 
carrying out the Orissa Canal Project, also proposed by Sir 
Arthur Cotton. Here, again, it -as found that the capital 
cost of the works had been greatly under-estimated, while 
a very exaggerated estimate had been formed of the revenue 
which would be derivable from the work. The company was 
unable to mi%c the necessary funds for completing the under- 
taking, and in 1869 Government purchased the works and the 
company ceased to exist. 

The selection of these two projects for execution by private Cosmic* 
companies was unfortunate, for experience has since shown nrW , |rt> 
that neither of them is ever likely to |*ovc a directly rrmuner- E »t«n 
ative undertaking. But it was soon reegnixed that, even in 
more favourable circumstances, the construction and control ivorfuctiw 
of irrigation works of this clas* could not conveniently he 
entrusted to private enterprise ; and, under the viceroyalty of Major 
Lord Lawrence, a new policy was initiated under which irriga- works, 
lion works that gave a lair promise of proving direclly re- 
munerative were to be constructed by the Mate from loan funds 
as 'productive' public works. From that time the construc- 
tion and extension of works of this class by means of borrowed 
money has been actively and systematically proceeded with, 
the total capital outlay recorded to the end of 19M-J on works 
classed as 1 productive ’ amounting to about 38 crorcs of rupees. 

State expenditure has not, however, been confined to works 
which were considered likely to prove remunerative at the time 
they were undertaken, although loan funds have hitherto 
been applied only to works of this class. In accordance with 
the recommendation of the Famine Commission of 1880, 
several large works which gave .little promise of proving 
directly remunerative have been undertaken on the ground of 
their value as a protection against famine. The capital cost 
of these undertaking which are called 'protective* works has 
been met from the Famine Insurance Grant*, the total ex- 
penditure thereon recorded to the end of I 9 °*-J amounting to 
more than crores of rupees. These two classes of works, 
productive and protective together, make up what arc known 
in irrigation accounts as Major works. They arc works which 
have’ been wholly constructed or reconstructed by the British 
Government, and for which regular capital, revenue, and interest 
» .«■* Vot IV. chap d. FWac*. 
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account, arc kept, which exhibit the financial result-* attained 
as fully as is usual in other commercial undertakings. 

It should be added that Major works do not consist entirely 
of river works or canals. The irrigation works in the Punjab, 
Sind, the United Provinces, and Bengal arc all of this type ; 
but those in Madras and the Bombay Deccan include some 
purely storage. works, and some canals such as the PeriyJr 
Project and the Ntra Canal, with which large storage works arc 
combined. 

Considerable expenditure has also been incurred by the 
British (Government on works which do not fall under the 
Major category. Reference has already been made to those 
old or indigenous irrigation works the maintenance of which, 
as Minor works, i> undertaken by Government. The fhorc 
important of these hare, however, been not only maintained, 
but extended and improved, at the cost of the state. The cost 
of such improvement* lias been recorded as capittl expenditure, 
although the funds have been provided from general revenues. 
There are also a few new works, generally of small size, the 
coat of which has been met in the same way. Both kinds of 
works arc classified as * Minor works for which capital accounts 
are kept.' The total capital expenditure on works of this class 
to the end of 1901-3 amounted to 519 lakhs of rupees, while 
the area irrigated from them is nearly j, 000,000 acres The 
aggregate capital outlay to the end of 1901-3 on Major and 
Minor work* together amounted to nearly 43 erores, ami the 
area irrigated from them in that jear was about 14,000,000 
acres. The annual salue of the crops raised by the works for 
which capital account* arc kept is estimated at 40 crorcs, or 
about 88 per cent, of the capital outlay thereon. 

Details for each Major work. and. as a whole, for the Minor 
works for which capital accounts are kept, are given in the 
table on |ip. 33s. 331 for each Province. The figures are given 
for the year 1901-3, and may be regarded as fairly normal in 
the present stage of development of the imgation system. 

It will he seen that, although many individual works, 
especially those in Bengal and Bombay, show an insignificant 
return on the capita! outlay, the Major work* as a whole have 
proved a very profitable investment, the net revenue yielding 
a return of nearly 7 per cent, while the Minor works have been 
hardly less profitable. A brief description will now be given of 
the principal state irrigation works in each Province. 

No Province presents greater facilities for irrigation than 
the Punjab with its snow-fcd rivers and level plains. The 
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restoration of Ftroa Shih's Canal on the west hank of the Jumna Major 
»as commenced during the administration of the Marquis of work ’- 
Hastings (1814-73), and the canal was gradually brought into 
such a state of efficiency that it was cajablc of irrigating over 
500,000 acres in the year 187a By reason, however, of its 
onginal faulty alignment, this canal, although a very profitable 
work, caused great injury to the country by water-logging, and 
could nor be extended owing to the insecurity of the supply. 

In 1870 it was decided that the canal should be wholly 
remodelled ; and the greater part of it has since been realigned 
and reconstructed, while new branches have been made, so that 
in the famine year 1897-8 it irrigated 764,000 acres. 

The Bln DoAb Canal, which takes off from the nght bank of 
the Kivi at the point where it debouches from the hills, and 
irrigates large portions of the Curds spur. Amritsar, and Lahore 
Districts, was undertaken almost immediately after the annexa- 
tion of the province, and was opettd for irrigation in 1860-1, 
but it hat since been greatly enlarged and extended. The 
Sirhind Canal, which tap) the Sutlej at Ropar, at it emerge* 
from the Siwllik hills originally proposed by Sir William 
Baker in 1841, but the first estimate was only sanctioned in 
1870, and the canal was opened by Lord Ripon in >88t. 

More than one-third of the coat of this canal has been con 
tnbuted by the three Phulkiin States— PatilU, Nlbha, and 
Jlnd, which are entitled to a corresponding share of the supply. 

The canal irrigates large areas in these States, and also in the 
Farid kot State* and in the British Districts of Ludhiina and 
Ferorepore. The Swat River Canal, in the Peshawar District 
of what is now the Frontier Province, is said to have been 
suggested by Sir Henry Lawrence soon after the annexation of 
the Punjab, but was first definitely proposed by Sir Henry 
Durand in December. 1870. and was opened for imgalion in 
February, 1885. 

The Sidhnai, Lower Soh% and Plra, and Chenib Canals 
were commenced in 1884- The first of these is a small canal 
for the irrigation of a portion of Multan District, which 
takes off from a weir constructed on the Rlvi at a short 
distance above its confluence with the Chenib. The Lower 
Sohlg and Pira is an inundation canal from the right bank 
of the Sutlej, and has no weir; it irrigates a portion of 
Montgomery District, and has recently been grouped with the 
Upper Sutlej inundation canal, formerly a Minor work. The 
Chenib Canal was also originally designed as a small inundation 
canal, and opened as such in 1887, but in 1889 it was decided 
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to convert it into a perennial canal erf ihe first magnitude. A 
weir and head-works across the Chenlb river at Khanki, about 
8 miles below Warirlbtd. were completed in 189J. The canal 
has since been enlarged and extended so as to command the 
greater portion of the Rcchna Dolh, the tract lying between 
the Chcnah and Rlvi risers in the Gujrinwlla, Jhang, and 
Montgomery District*. Great part of the area commanded 
by the Sidhnai, laiwer Sohlg and Pirn, and Chenlb Canals 
was uninhabited crown waste, so that the success of the works 
depended on the introduction of settlers or colonist, who would 
take up and cultivate the land. The first efforts were made 
on the two smaller canals with encouraging results, and the 
experience gamed was of the utmost value in subsequently 
carrying out the great scheme lor the colonization of the 
Rcchna DoJb. The magnitude of this scheme and the 
success which has attended it are shown by the fact that up to 
the end of 1901-3 the area which had been sold or leased lo 
cultivators amounted to 1,730,000 acres ; while the population 
of the colonised tract, which in 1891 was practically non- 
existent, was returned at 791,000 in the Census of 1901. The 
colonists were drawn from the agricultural clashes in the con 
gested district, erf the Province, and are now a thriving and 
prosperous (icavantry. The total area irrigated by the canul in 

• 9°*“3 •‘"'ounted to 1,8*9,000 acres. The Jhelum Canal was 
opened in October, 1901. It eras commenced in November, 1898, 
and is at present estimated k» Cost 144 lakhs and to irrigate 
annually more than 600,000 acres. It takes off from the right 
bank of the jhelum near Rival, Ihe site of the battle-field of 
Chilian wila, and will irrigate a portion of Shihpur District. 
Here also there is a large area of crown waste into which colonists 
must be introduced ; but there is no reason to doubt that 
the canal will prove a successful and highly remunerative 
work. 

Punjsl. The Minor Punjab works entered in the table include two 

ana'u' 10 " inundation canals the Shihpur and the Dcra Chlzi 

Khln Canals for each of which a capital account has been 
opened'. There arc, moreover, three other large systems of 
old inundation canals— the I-ower Sutlej, the Lower Chenlb, 
and the Muzaffargarh Canals — which were constructed under 
native rulers but are now maintained as Minor works by 
Government, although capital accounts arc not kept for them, 
and which together irrigated 815,690 acres in 1907-3 The 

■ Slate 1901-3 the Her. Chin KkU Csa.1. hkrt Uew taMfcmd lo the 

• Major ’ h«4. 
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total area irrigated annually from state ■orks in the Punjab and 
the Frontier l*rovince is about 6.000,000 acres. 

Although so much has been done to extend irrigation in the Scopf lot 
Punjab, the field is by no means exhausted. A pan from all 
extensions of existing socks and many small schemes that may be nn the 
adopted, two large tracts remain to be brought under irrigation. Punjab. 
One of them is known as the Bari lioib, including nearly 
1,600,000 acres in the Montgomery and Multin Districts, of 
which about half is crown waste. A detailed project for the 
irrigation of this tract, by means of a canal taking off from the 
right hank at the Sutlej immediately below the confluence of 
the Beis, has been prepared, but has been set aside in favour of 
an alternative proposal for irrigating the same tract by means 
of new canals from the ChcnAb river, the cold weather supply 
of which would be augmented by a feeder from the Jhclum. 

This canal will command and protect a much larger area than 
the Sutlej project, and will have the advantage «if leaving the 
supply in the Sutlej available lor farther extensions of irngation 
on the left .bank, in British or BakUalpur territory. The 
second tract is the great Sind SJga * Dolb, which comprises 
an area of over 5,000.000 acres lying to the south of the Salt 
Range and bounded by the Indus river on the west, and by the 
Jhclum and Chenlb on the cast The whole of this country 
could be commanded by a great canal taking off from the 
Indus at KAUhlgh ; but the work would be very costly, and a 
great part of the area is so covered with sand hills that it would 
be unsuitable for irrigation. It is possible that this scheme, or 
a modification of it, may be carried out eventually, but it 
cannot be considered as urgent or as a very promising financial 
investment. Almost all the Districts of the Punjab contain 
stretches of inferior soils, impregnated with salt or nk ; ami 
although it is beyond doubt that some extension, or further 
deterioration, of these areas has been the result of excessive 
water-supply, there is abo evidence that such lands are not 
always unsuitable for irrigation, and that they have in some 
cases been improved or reclaimed by it- Moreover, these 
stretches ’ are not so numerous or extensive as to render it 
unprofitable to carry canals through them for the improvement 
of better soils around or beyond them. 

Agriculture in Sind, which is an almost rainless tract, is Sii*t. 
wholly dependent on artificial irrigation, and population is to 
be found only where the means of irrigation have been 
provided. Here, as in the Punjxh, imgatkm has completely 
altered the face of the country, and has converted barren wastes 
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into fertile field* of wheat and rice. The work* in Sind consist 
almost entirely of inundation canaK from the Indus. The 
Desert, Unar W’ah, and Begin Canals all take off from the right 
hank, above Sukkur, and have been practically constructed by 
the British Government. The Eastern Nira is a branch from 
the Indus, which takes off from the left bank, immediately above 
Sukkur, and discharges into the Rann of Cutch. This branch 
ha. been deepened at the head and brought under control, so 
that it provides a perennial supply to the canal, which Uke off 
from it. Among these is the recently constructed jAmrao 
Canal, which takes off from the Nira at the lower boundary of 
the Khairpur State and command, a large area of waste land. 
Colonists are being introduced on the system which has been 
so successfully followed in the Punjab, and the prospects are 
promising. The canal wa* opened in November, 1899, and 
irrigated more than 169,000 acres in 190J-3. In addition to 
these Major works, Sind contains several large inundation 
canals, which are Minor works with capital accounts. Among 
these the largest and most important is the Fuleli Canal in 
Hydcrlbld District, which is navigable and generally in flow all 
the year round, and is capable of irrigating over 409,000 acre*. 
There are also, as in the Ihmjab, a number of smaller canals, 
which are maintained by Government as Minor works, for 
which no capital accounts are kept, and which together irrigate 
•bout 900,000 acre*. 

In addition to the works mentioned, four small productive 
works are under construction on the left side of the Indus, and 
many extensions of existing canals have been proposed. It is 
estimated that when all these have been completed the total 
area annually irrigated, which may be taken as averaging about 
1,700,000 acres, will be increased by about 10 per cent. The 
irrigated area fluctuates greatly according to the state of the 
river, the difference between a very favourable and an unfavour- 
able season being as much as 800,000 acres. In spite of these 
fluctuations the canab never wholly fail, and are remarkably 
cheap and profitable works. It has been suggested that the 
area under irrigation might be greatly extended, and the 
efficiency of many of the existing canab increased, by con- 
structing a weif across the Indus at Sukkur, and that this will be 
rendered necessary sooner or later by the continued abstraction 
of the water in the Upper Indus and its tributaries by the new 
Punjab canal. The cost and engineering difficulties of such 
a work would be very great, and no opinion can be pronounced 
on its feasibility until it has been more fully considered ; but 
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a great deal can be d"*v-‘ in the meanwhile to improve and 
extend existing canals and the system of distribution. 

It will be seen from the table already given that, although Bombs > 
nearly every irrigation work in Sind is highly remunerative, 
those in the Bombay Deccan and Gujarlt are financially (ju|*rii) 
failures. Many of them do not pay their working expenses, 
and the best docs not yield a return of much more than 3$ per 
cent, on it* capital cost. The main reason for this is the grcai 
cost of storage works and the precarious and unreliable nature 
of the water supply. A second cause is the inconstancy of the 
demand in districts where in ordinary years excellent crops 
can be grown without the aid of irrigation, which is taken 
regularly only for the more valuable class of crops. For then- 
high rates are paid ; but the areas are small, and the total area 
irrigated by all the works shown in the tabic, on which a capital 
expenditure of 171 lakh» had been incurred up to March, 1903, 
docs not on the average exceed 100,000 acres. The Major 
work* and the Minor works with capital accounts are all of ilic 
same class and may be considered together Of the whole 
thirty-six only two small works are situated in GuyarM, the 
remainder being scattered over the Deccan Districts The 
most important are the Muthfl and the Nlra Canals, in con- 
nexion with which two fine Chit-fed storage works, known a> 
lake Fife (Kharakvlsla) and Lake Whiting, have been con- 
structed. which are capable of impounding 3.833.000.000 and 
5,311,000,000 cubic feet respectively. The area irrigated from 
the Mut hi Canal may appear remarkably small aa compared 
with its capital cost ; but one of the main objects of the work 
is the supply of water to the cantonment and municipality of 
Poona and to Kirkee, and the whole cost of tl* waterworks lias 
been debited against the pro j ect- The supply available for 
irrigation is therefore but a portion of the whole ; and it is 
uken mainly for the highest class of sugarcane, which is grown 
in the vicinity of Poona, and which requires frequent and 
heavy waterings and pays very high rates. The Nlra Canal has 
been constructed solely as a protective irrigation work, and, 
although hitherto not directly remunerative, it proved of the 
greatest value during the severe (amines of 1896-7 and 
1900-1. 

In Bombay, as in several other Province*, the area irrigated 
from petty works which are maintained by Government as 
Minor works for which capital accounts arc not kept, exceeds 
that irrigated from the Major and Minor works on which capital 
expenditure has been incurred There are 387 of these petty 
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works in Gujarit. which inigaie about 31,000 acres, of which 
more than two-thuds is in Surat District. The Deccan and 
Carnatic Districts contain 1,019 of these works, which irrigate 
on an average about 1 1 i.ooo acres. 

Irrigation works in Bombay (excluding Sind) hiving proved 
unremunerative, no new works of any importance have been 
sanctioned in recent years. But the Deccan Districts are so 
liable to severe famine that there is no part of India in which 
the protection which irrigation works can adord is more 
urgently required. The rainfall in the Western Gbits provides 
an unfailing supply of water ; but the cost of storing and 
utilizing it would be to great, and the demand for irrigation 
in ordinary years is so small, that there it little prosjicct of any 
work which can be constructed proving directly remunerative. 
Nevertheless, it is mainly by the multiplication of works of the 
Nlra Canal type that substantial protection from famine can 
be obtained, and the value of this may justify the state in 
incurring the permanent liabilities which the construction of 
such works must entail 

The most important among the nine Major works -of the 
Madras Presidency are the three deltaic systems of the Godl 
van. the Kntna, and the Cauvery, which together irrigate more 
than >,400.000 acres. In these deltas the conditions arc as 
favourable for irrigation as in the tracts served by the great 
perennial canals of the Punjab. It has already been stated 
that irrigation had been extensively developed in the Cauvery 
delta under native rule, but that the works were added to, 
strengthened, and improved by Sir Arthur Cotton in 1835-6 
The irrigation is here effected not from artificial canals, but 
from the numerous natural channels into which the river 
divides after entering the delta. The works consist therefore 
almost entirely of weirs, escapes, and regulators, constructed 
for the purpose of controlling the distribution of the supply. 
After these works had been completed, Sir Arthur Cotton 
turned his attention to the Godl van and constructed the canal 
system on that river between 1847 and t850. He subse 
quenlly planned, but did not himself cany out, the Kistna 
project The remaining Major works are of a wholly different 
character from they three deltaic systems, as they depend 
more or less on storage works or are carried out in more 
difficult country. The Kumool-Cuddapah Canal, as already 
explained, is part of the great Tungabhadra scheme originally 
projected by Sir Arthur Cotton, the construction of which was 
entrusted to the Madras Irrigation Company. This work has 
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for various reasons never proved a financial success, and even 
at the present time the groa revenue docs not much more 
than cover the working expenses. The Periyir Project is one 
of the most interesting works in the Presidency. It consists of 
a large storage work in Travancore territory, on the western 
side of the GhAts. formed by the construction of a concrete 
dam 156 feet in height across the Periytr river, the natural 
course of which is towards the Arabian Sea. The impounded 
water is. however, diverted by means of a long tunnel into one 
of the tnbutaries of the Vaigai river, which discharges into the 
Bay of Bengal below Madura. Many old irrigation works exist 
on this river, and new works have been constructed for the 
full utilisation of the supplementary supply. The work was 
opened in 1896; and although the net revenue as yet only 
covers the charges for interest, it may be expected to improve 
before long, when irrigation is more fully developed. The 
.inly other Major works in Madras which have not proved 
remunerative are the small Barkr tank in Salem District, 
and the Rushikulya Project in Canjlm ; but the latter was 
originally constructed aa a protective work without any expec- 
tation that it would be directly remunerative. 

The twenty-eight Minor works on which capital outlay has 
I wren incurred do not call for special remark. They consist 
either of anicut systems or storage works, or of a combination 
of these ; and they may, on the whole, be regarded at directly 
remunerative, for the net revenue attributable to them in 
■ 902-3 was equivalent to a return of 7 per cent, on the capital 
cost But. as has already been shown, half of the total area 
in Madras irrigated from works under Government control is 
dependent ou 35,000 petty works which are maintained by 
the state as works for which no capital accounts are kept. 
The revenue derived from these small works exceed* 80 lakh* 
a year, and about 20 lakh* is devoted annually to their 
maintenance or up-keep 

There is no Province in which irrigation is more appreciated 
or has been longer established than Madras. Many of the 
works arc of great antiquity, and they are to be found in large 
numbers in almost every District. Except in the deltas, the 
conditions are less favourable than in thg Punjab or Sind for 
large canals unaided by storage ; but. on the other hand, the 
country is better adapted for the small storage works which 
form such an important feature in the agricultural economy 
of the Presidency. There is still a wide scope for the ex- 
tension of the irrigated area, but few extensions are possible 
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without storage. The supplies of even the great Kistna ai»d 
Cauvery river* are often insufficient for the urination at present 
dependent on them, or for the second crop which might be 
grown, and proposals have been nude to form Urge storage 
works on both these rivers. From a protective |»oini of view 
the most important undertaking winch can be proposed is the 
completion of the Tungabhidra Project on tlx- scale originally 
suggested by Sir Arthur Cotton. This work would protect 
very large area* in the lhsirvcts of Bellary. Anantapur, Kumool, 
Cuddapah, and Kdlorc. all of which are specially liable to 
severe distress and famine in years of drought. But storage 
works of enormous capacity would be required on the Tunga 
bhadra and elsewhere in order to obtain a reliable supply for 
the whole area that could be commanded, while the canal 
channels themselves would be very costly owing to the nature 
of the soil and the configuration of the country. As much of 
the area that would be served consists of black cotton soil, 
upon which in ordinary year* • dry crop* can be raised, the 
demand for water would be much less constant than in the 
rice-growing tracts . and such a work is not. therefore, likely to 
prove directly remuncraiise. There is no doubt, however, that 
ail unfailing supply of water i' available, and that, if it can 
be stored and utilired at an expense which will not be |>ro 
hihitive. a very large area in these districts could be securely 
protected from (amine. The question it now (1905) being in- 
vestigated in detail Numerous other works of a less ambitious 
character are possible in almost all districts, but practically all 
will involve the construction of storage works Such works are 
likely, however, to be less costly and unremunerativc than in 
the Bombay Deccan, and it seems probable that many schemes 
can be proposed which will not involve a greater permanent 
burden on the finances of the suit than would be justified by 
their protective value. 

Brazil State irrigation works have never hitherto proved remunera- 
tive in Bengal. The ordinary rainfall is so great that water is 
not in constant or regular demand, although there may be 
a great rush for it during long breaks in the rains, or at critical 
periods of the rice crop. The three Major works which have 
been constructed arc all unremunerativc. The Orissa Canals, 
to which reference has already been made, do not pay their 
working expensed, and the Son Canals in Southern BihAr. 
which arc the most successful, do not on the average yield 
more than 3 pet cent- on their capital cost. A small canal, 
the TribenL is now under construction in the north of 
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Champ! ran District as a protective work. There i» ■*‘>1* for 
extension of irrigation in Bengal, especially in the Bihir 
Districts, which are densely populated and the most lublc 
to (amine; but until higher rate* for water can be obtained 
from the people, such works are never likely to be remunera- 
tive. In Eastern Bengal the rainfall is so abundant that there 
is no demand for irrigation. 

It has already been shown how the canal constructed by IJMtd 
Flroi Shah on the west bank of the Jumna was reopened in 
the early part of the nineteenth century, when it was within 
the Province of Agra. The small canal on the eastern l*nk 
was reopened and extended soon afterwards, and now irri- 
gates portions of the Distncts of Sahlranpur. Muxadamsgsr, 
and Meerut. The knowledge and experience gained on these 
works were subsequently allied by Sir Proby Cam ley in the 
design and construction of the Ganges Canal, which was the 
first original irrigation work of any magnitude constructed in 
Northern India, and is v*m now second to none in the bold 
ness of its conception, and to few in its utility and financial 
success. It was the pioneer of all the large canals subsequently 
constructed in the United Provinces and the Punjab The 
canal, which was opened in 1854, takes off from the right bsnk 
of the Ganges immediately below the sacred gkih at Hardwlr. 
and after being carried over the SoUni river by the celebrated 
Solini aqueduct, irrigates porriom of nine Distncts in the 
Jumna-Gangcs Do8b. Seven Districts in the lower part A 
the DoSb receive irrigation from the Lower Ganges Canal, 
which also takes od from the right bank of the Ganges at 
Naraura, about 130 miles below Hirdwlr, and was first 
opened for irrigation in 1878. The Agra Canal, opened in 
1874. is a smaller work which takes off from the nght l«ank 
of the Jumna at Okhla, 11 miles below Delhi, und irrigate* 
portions of the Districts of Gurgaon, Muttra, and Agra. All 
these canals have proved remuneratn* ; but this cannot be- 
laid of the remaining Major work, the Betwl Canal, which 
takes off from the left bank of the Betwl. a tributary of the 
Jumna, about ir miles north of Jhimi, and irrigates por- 
tions of the Jillaun and Hamirpur Districts in Bundclkhand. 

This canal, which was opened in 188s. ha-* no: a perennial 
supply, and the demand for 1 mg at ion during the period that 
the river is in (low is very slack, except in dry seasons *0 that 
it does not pay its working expensev A certain amount of 
storage (*, 7 oo.coo,ooo cubic feet) has been provided above 
the weir, where the river is impounded to a height of 56 feet 
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above the lowest point of its bed ; but this is insufficient. The 
canal was sanctioned as a protective work and was not ex- 
pected to be remunerative, but it prosed of great value during 
the severe famine of 1896-7, when it irrigated more than 87,000 
acres. 

The four Minor works for which capital accounts arc kept 
include three small systems of canals— the Don, the Rohil 
khand, and the Bijnor, which arc all profitable works ; and the 
Bundelkhand lakes, which irrigate 5,000 acres and just pay 
their working expense*. There are no other Minor works. 

It must be added that the canals in the United Provinces have 
not always conferred unmixed benefit upon the land which they 
command. In many places their introduction led to a gradual 
but steady rise in the level of the subsoil water, and resulted 
eventually in the water-logging of the soil, the increase of 
malaria, and the further deterioration of iiar or rrA-covercd 
tracts. To remedy these evils, and to prevent further injury, 
it was found necessary to incur a large outlay on the realign 
ment of some of the older canals, and on the construction of 
a large system of drainage darnels. the aggregate length of 
which now exceeds j.000 mile*. These measures hast jwoved 
successful 

Scojw for The field for the extension of canal irrigation in the United 

TXT f rovin<e * p* not large. A project fur a great canal, to take off 

lion. ’ from the right bank of the Slidl river for the irrigation of the 
Oudh Districts, was prepared m detail more than thirty years 
ago, hut was not sanctioned owing to the doubts expressed as 
to the necessity for such a work and the opjiosition of the 
owners of the lands which would be affected. The project 
has been several times revised and modified, but has found 
few advocates among landowners or revenue officers, while it 
is strongly opposed by many. A smaller scheme has been 
suggested which would protect the only portions of this tract 
which have in the past been liable to famine ; but there are 
doubts and difficulties attending this also, and it will not, in 
any case, be taken up at present. Additional protection from 
famine is most urgently required in the districts which lie to 
the south of the riser Jumna ; but canals in this tract would 
have to take off from tributaries of the Jumna, the supplies in 
which, as in the case of the Bet* 3 , can be relied on only for 
a few months in the year. The most important scheme recently 
sanctioned as a protective work is a canal from the river Ken, 
to protect a large portion of B 3 ndl District which suffered 
severe!' in the famine of 1896-7 ; but however valuable 
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works of this kind may be in this tract in season* of drought, 
there appears to be little hope of their prosing directly 
remunerative. 

The irrigation works in Ajmer Merwira consist entirely of A|mr- 
tanks, which were either made or restored about 1850. under 
Colonels Hall and Dixon. There are no natural risers on 
which reliance can he placed for irrigation, and the rainfall is 
so irregular, and often so inadequate, that welh are apt to run 
dry. In such tracts tanks are of the greatest value, not only 
on account of the irrigation directly effected from them, but 
as a means of maintaining the spring level in the well* in their 
vicinity. Tanks have been constructed in almost every avail 
able catchment basin, and every effort has been made to utilise 
to the utmost the scanty rainfall, 10 that there is little room for 
the extension of irrigation in this small territory. In favour 
able yean, the tanks aru capable of irrigating nearly 40.000 
acres, but in a dry year not owe than one third of this can be 
protected. In ordinary yam the works yield a net revenue 
equivalent to about 3 per cent, on their capital cost, but in dry 
yean, working expenses arc sometimes not covered- Apart 
from the tanks (he only means of irrigation 1. from wells, the 
area under which vanes from 44.000 to 108.000 acres accord 
ing to the season. 

Two small works have been constructed by the British Hahichl- 
Government in the Quetta Pishln District of BaluchistAn. which 
irrigate between them from 4.000 to 8.000 acres, according to 
the season, but at present they do not quite pay their working 
expenses Other small works have been proposed recently, 
but all permanent supplies of water are now so fully utilucd 
that there is little scope for new state irrigation works. Private 
irrigation works, utiliung the waters of perennial streams and 
to a certain extent the flood waters of hill torrents, are numer 
ous ; but the distinctive private irrigation works of Baluchistan 
are the Atm, or underground tunnels, which up the subsoil 
supply of water on high ground and lead it on to the surface of 
lower country. The people display much skill in the con 
struction of these works, for which the country is well adapted 

Irrigation it not required in Lower Burma, where the rainfall [jll* 
is so regular and abundant that rice, the tuple crop of the 
country , can be grown without it. Up to 1901 there were no 
Major imgation works in operation in Upper Burma ; but two 
projects— the Mandalay and the Shwebo Canals-were then 
under construction. The former was opened in 190J-3 and 
irrigated upwards of 7.000 acres in iha: year ; the latter was 
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opened in 1906. These wo works arc estimated to cost 
95 lakhs, and to irrigate together about 230,000 acres, and 
there is reason to believe that both will prove remunerative* 
Another scheme, known as the Mon Canals, of about the same 
scope as each of these works, has also been sanctioned, and 
is now (1905) under construct x>n. There are about 200 Minor 
works, for which capital accounts are not kept, but which are 
now administered and maintained by the state. Most of these 
existed before the annexatvon, but many had (alien into disuse. 
About 50 lakhs has since tern Sfwnt on restoring or repairing 
them, and in 1902-3 they irrigated about 400,000 acres. 

Private irrigation works are also numerous in Upper Burma, 
especially in the Magwe District, or on the tributaries of the 
Irrawaddy. The are* irrigated by these is estimated at 475.000 
acres, of which 300,000 acres arc from small canals, and the 
balance from tanks and other sources. 

There are at present no state irrigation works in the Central 
Provinces, although, as already shown, certain ncc growing 
districts possess no less than 50.000 small private tanks 
capable of protecting from 150,000 to 650,000 acres according 
to the season. The necessity for protective irrigation does not 
appear to have been recognized until recently, as the pressure 
of population was light Moreover, until 1*96 a complete 
failure of the rains was hardly known, and in many parts of 
the Province the cultivation is said to have suffered more 
frequently and severely from excessive rainfall than from 
drought. Under such conditions the people are never likely 
to pay as much for imgation as it will cost to i*ovide it, but 
the Province has suffered so severely from famine during the 
last five or si* >cars that the construction of suiuble state 
irrigation works is contemplated as a protective measure. In 
BcrAr there are practically no irrigation works of any kind, 
state or private, except wells. Here, loo, the necessity for 
irrigation works has not often heen felt, but the Province was 
seriously affected by the failure of the later rains in 1896, and 
severe famine occurred in 1899. Storage works may be possible 
in the hilly tracts in the north and south known as the Melgh.it 
snd Bdllghlt, but tanks in the latter tract would not be secure 
from (allure in years of severe drought. 

Irrigation works are not required in Assam, where the rainfall 
is heavy and unfailing ; nor in any part of Coorg, except in 
a narrow strip on the eastern border, in which failure of the 
rains occasionally occurs and where a few petty works have 
been constructed 
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The Irrigation Commission of 1901-3 estimated the total 
area ordinanly irrigated in British India from all sources as 
below, the total cultivated area being taken at ,,6.000.000 1^- fro® 
acres: — 
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It should be noted that the figure* given in thw uble do 
not include the large areas directly watered by river fiood*. nor 
the many thousand acre* which, thrargh not directly irrigated 
in the ordinary sense, are artificially saturated lay rain water 
held up within field embankments. 

It is difficult to determine the increase of area under private 
work# since 1878. As regards well*, the quesoon has been 
already referred to, and it may be doubted S there has been 
a greater increase under private works erf other kinds than 
under well*. With regard to stale work* there 1* no difficulty, 
and it may be safely said that between 1878 and 1903 the area 
under irrigation increased from 10,500,000 to 18,500,000 
acre* ; of this increase nearly 7,000,00© acre* are due to Major 
works. 

The financial results of state irrigation works are discussed 
in Volume IV, chapter vi (Finance) 

The distribution of the total irrigated area amonc Provinces ^«nt. u . 
is shown in the uble on the nest page. 

The actual area for each Province in any one year may gated area 
differ considerably from that shown in the penultimate column. 

In a very dry year tanks arc bablc to fail and the area irrigated 
by them (alls very short. On the other hand there is an 
unusually strong demand for water in such years, and the 
greatest inducement to economy in its use so that maximum 
ureas are often then irrigated by perennial canals or from well* 
in which the supply a maintained. 

• The area shown ooder ‘OlW* Sources ' iaclodn a lsrge irti (jooc.coo 
«ro) irrigated - Beng.1 fro® fermte amis, sod fro® -»>« heW u P la 
Bttural depressions and in shallow anifccial tsaVs. 
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A few remarks may be made about irrigation in Native 
State*. The Irrigation Commission of 1901-3 obtained 
statistic* from all the more important State* in which* irri- 
gation it practised, excepting those in Burma and Baluchistan. 
These statistics covered an are* of 43 *-o°° square miles, the 
population m which amounts to 51,316,000. The average 
area cultivated is estimated at 71,076.000 acres, of which 
7,763.000 acres or 10-9 per cent, are irrigated in an ordinary 
year. After making some allowance for areas not included in 
the returns, the Commission estimated the total area annually 
irrigated in the Indian Empire, excluding the Native States in 
Burma and BaluchitUn for which no particulars can be given, 
at 53.000,000 acres, of which 19,000.000 arc irrigated from 
canals, 16.000,000 from wells, 10,000,000 from tanks, and 
8,000,000 from other sources. 

Among individual States the first place may be given to 
Mysore, where there are said to be about 39.000 tanks, or 
four to every three *|uarc miles. Almost every valley con 
uins a chain of such tanks, the first overflowing into the 
second, and so on until the terminal tank is filled. The 
largest existing tank ha* a capacity of 3.1 18,000,000 cubic feet ; 
but there are only ten tanks with a capacity of over J70.000.000 
cubic feet, and not more than j.300 arc capable of irrigating 
80 acres or more The average area irrigated annually by all 
tanks is about 540.000 acre*. There are also about 1,000 
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miles of carols Of river channels which irrigate about 100.000 
acres. The well area b about 70.000 acres. The State is 
now constructing two very Urge storage works 'he Bora 
Kanave and Mlri Kanave reservoirs, which are to have storage 
capacities of 1,354.000,000 and 30.000,000.000 cubic feet 
respectively. The Utter work, which is being constructed on 
the Vedlvab or Hagari river, a tributary of the Tungabhadra. 
in Chitaldroog District, will have a masonry dam 14s feet 
high, and a waterspread when the lake b full of over 40 square 
miles. It will then have a capacity very nearly equal to that of 
the Nile reservoir at Assuln, bet the lake will only fill during 
years of extraordinary rainfall, or perhaps not more than once 
in thirty years. In a year of average rainfall the tank anil not 
impound more than 10.000,000.000 cubic feet, but it has been 
proved more economical to build the dam to the height 
proposed than to provide the necessary escape at a lower 
level. 

In the Hyderabad State an area of abiait 77J.OOO *ercs •» Hy Vr* 
said to be irrigated in years of normal rainfall but in a dry 
year, such as 1899-1900, this area is reduced to less than half. 

Moat of this irrigation b from tanks, of which there are said to be 

18.000, but the capacity of the Urges* of these does no* exceed 

300.000. 000 cubic feet. Some of these tanka are of great 
antiquity, but the ma)ority of them were until recently breached 
and ineffective. A great deal has. however, been done to 
repair them since 1893: more than 7.000 have been restored, 
while many projects have been prepared for the restoration 
of others or the construction of new work* ITiere are alio 
some small canals which take off from the left bank of the 
Tungabhadra river, and irrigate nearly 4.000 acres, and a net- 
work of this kind has been recently sanctioned which is 
estimated to irrigate 10.000 acre*. 

In the Native States under the Madras Government, 615,000 tube, 
acres, or more than 57 per cent, of the average area cultivated, are 
said to be irrigated In Bombay the area irrigated in Native 
States including Baroda, in y ear* of normal rainfall * estimated 
at 1,147 000 acres but this b less than 5 per cent, of the area 
cultivated. In the Rijputlna Agency, where the need for 
irrigation is very great, about 1,171,000 acres, or 18 per 
cent, of the area cultivated, are irrigated from wells and tanks 
in years of good rainfall, but the irrigation b very precarious 
The States best protected are Jaipur. Bharatpur. Shihpura. 
Kishangarh, Alwar, and Kotah. The Jaipur State has done 
a great deal during the last thirty rears, under the advice 
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of Colonel Sir S«rinton Jacob, in consuuciinj; irrigation 
tanks and in advancing money for the construction of wells ; 
and in Bharatpur a sum of to lakhs has been spent since 1897, 
principally in constructing embankments for impounding and 
distributing spill waters from the BlngangJ and other rivers, 
which has resulted in an increase of 50,000 acres in the 
irrigated area. There is stt^ic lor extension of irrigation in 
some of the Rljputiiu States, but the rainfall is so uncertain 
that sites for reliable storage works are not easy to find, and 
the question is complicated by territorial difficulties Raj- 
putSna is, however, in such urgent need of protection that 
investigations are now (1905) bcir^; made with the object 
of drawing up projects fee utilizing to the best advantage all 
available sources of water-supply. In the Central India States 
irrigation is not very extensively practised, and the total area 
rngated from all sources docs not amount to 6 per cent, of 
the average area cultivated ; but many tracts are liable to 
severe drought. In the Native States of the Punjab nearly 
1,000,000 acres are irrigated in ordinary years, of which about 
750,000 acres rqm-M.nt irrigation from the Sirhmd and 
Western Jumna Canals in the States of Patiala, N.lbha. Jlnd, 
Fandkot, and Kalsia, while an equal area is irrigated in the 
Hahlwalpur State by means of the Ilahlwilpur inundation 
canals which take off from the left honk of the Sutlej. 

The revenue receipts from Government irrigation works are 
derived almost entirely from the charges made for water or foe 
water advantages . and these charge's depend throughout India 
not on the volume of water supplied, the amount of which may 
vary largely according to the character of the season and other 
considerations, but on the kind of crops cultivated and the 
areas actually or ordinarily irrigated. In former days, when 
land revenue was taken in kind, the suit's share of the produce 
increased wrth the introduction of irrigation ; and it was in 
anticipation of such an increase that rulers or farmers of land 
revenue constructed, or contributed towards the cost of con- 
structing, irrigation works. 

When, under British rule, the system of cash payment* 
succeeded, and assessments were made with reference to 
average produce, lands which were assured of imgation were 
naturally assessed at higher rates than similar lands which did 
not enjoy this advantage. The difference between this ' wet ' 
rate and the ordinary ‘dry’ rate leviable on unirrigated land of 
the same class represented the true revenue earned by or 
due to the work*. In Madras almost all the new works 
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included a considerable area of old irrigation, dependent on 
works which were superseded by or incorporated in the new 
works. In the case of lands newly brought under irrigation, 
power was taken to impose a water-rate which might be levied 
on the whole area for which water had been applied (or in 
some ca*r» on the areas actually irrigated) in addition to the 
• dry ' rate . but in course of time the two rates were consolidated 
at revision of settlement, the consolidated rate representing 
the land revenue assessed on the land entitled to irrigation, in 
consideration, among other things, of its water advantages 
This system it still followed throughout the Madras Presidency, 
in Sind, on a number of old irrigation works m Bombay, and 
in the Burma Districts which have undergone settlement. It 
has many advantages where, as in Southern India, over 90 per 
cenl. of the irrigated area is under rice cultivation and water is 
delivered CO the same fields year after year, and when the 
practice is in accordance with immemorial usage. In Northern 
India, however, where the new perennial finals were earned 
into tracts where irrigation had been before unknown, and 
water was applied to a number of different kinds of cro|H. and 
to different fields in different seasons (for the ares actually 
irtigated in a single year it often not more than a third or 
fourth of the area under command), it was found that this 
system was inapplicable, the demand from particular land' 
being less constant, and the irrigation much more widely 
diffused. 

In the Punjab and the United Provinces, and also in Bengal 
(where the Lind is under permanent settlement), the charge for 
water is distinct from and independent of the land-revenue 
assessment, and is levied in the form of a water-rate on the 
occupier. The occupier’s rate vanes according to the crop 
grown, and in the first two Provinces is chargeable only in 
respect of fields for which water has actually been taken In 
Bengal it has been found convenient to introduce a system of 
long water leases (five or seven years) for blocks of land com- 
prising many holdings, and each occupier is charged according 
to the area of his holding within the block, whether he has 
actually taken water or nor. The occupier’s rate is subject to 
periodical revision, and remissions are freely given in case of 
failure of crops, even when this is not due to the irregularity 
or insufficiency of the supply. It has been found, however, 
that the occupier’s rate does not prevent a rise in rents due to 
water advantages. In the Punjab and the United Provinces, 
where the land revenue has not been permanently settled, the 
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Government can take a share 0 f thi* increase at revision* of 
settlement ; and under the Northern India Canal and Drainage 
Act, 1873 {which does not apply to Bengal), it may, during the 
currency of a settlement, impose, in addition to the occupier's 
rate, an * owner's rate ' on lands which have been brought under 
irrigation after the settlement was made, provided that such 
rate does not exceed half the increase in the rental value of 
the land due to irrigation. This rate, like the occupier’s rate, 
is leviable only on lands which have actually received irrigation 
during the year. 

On the inundation canals in the Punjab which were taken 
over at annexation, the land revenue was until recently fixed 
with reference to water advantages, in accordance with ancient 
custom, and no other charges were made foe irrigation. But 
in accordance with the same custom the people were also 
required to carry out, or to contribute to the cost of, the annual 
canal clearances. On the Muhin and Muxaflargarh Canals this 
obligation was enforced by means of the now monbund <V*r 
system, under which each owner was required to send to the 
canal clearances a number of labourers proportionate to the 
extent of h.s holding which had been irrigated dunng the 
previous season. On the Dera Ghlxi Khin Canals a fixpd 
•clearance rate' equal to half the estimated average covl of the 
clearance* «»* levied rat. ably on all owner*. The supply in 
inundation canal* is liable to such fluctuation that a lived land 
revenue was open to many objections, and the people no longer 
desired the continuance of the clArr system. At the last re- 
settlements of these district* it was therefore decided to impose 
an occupier’s rate in addition to an assessment at • dry ' rates, 
Government undertaking the clearance by hired or contract 
labour in the ordinary way. The change is being introduced 
gradually, and the practice of tMMtr clearances (which has 
sometimes been incorrectly regarded as forced labour) is still 
followed on some of the canals, but will in a few years cease to 
exist. 

Occupiers' rates are also levied an all the Major, and on 
several Minor, works in the Bombay Deccan. In Sind, where 
almost all cultivated land is irrigated, the charge for water 
forms part of the land-revenue assessment ; but the latter varies 
with the method of irrigation applied (flow or lift), with the 
area under cultivation, and, to a certain extent, according to 
the crop sown. Nine tenths of the revenue assessed on irrigated 
land* is regarded as irrigation revenue, for which the canal* arc 
entitled to credit. 
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The charges for irrigation, whether taken in the f<»rm uf A.mgt 
enhanced land revenue or oi occupiers’ and owners' rates, vary 
very much, depending on the kind of crop, the quantity of in*, 
water ordinarily required for it and the time when it is required, 
the quality of the soil, the intensity or the constancy of the 
demand, and the value of irrigation in increasing the out-turn. 

In the immediate vicinity of Poona a rate of Rs 50 per acre is 
paid for sugar carve. This is a quite exceptional rate, and obtains 
only over a limited area. On other parts of the Muthl Canal the 
rale varies from Rs. 40 to Rs. n, and on other canals in the 
Bombay Deccan from Rs. *5 to Rs. 10 per acre. In Madras 
the maximum rate for sugar <ane is Rs. 10, and in the Punjab 
it does not exceed Ra 8-8. The rate charged fee rice varies 
in Madias from Ra 5 to Rs. t. and in Bengal from Ra 3 8 to 
R. 1-8 per acre. In both these Provinces irrigation is prac- 
tically confined to rice ; in the Punjab, where this crop is not 
extensively grown, the rate vanes from Ra 7 to Rs. 3 4 per 
acre. The ordinary rate in the Punjab for wheat, which i» 
the principal crop, vanes from Ra 4 4 to Ra 3 1 », and for 
fodder crops from Rs. 3 to Ra i-8, per acre. The average 
rate realised on Major works from irrigation of all kinds is 
about Ra 3^ per acre, the Provincial averages being R. 1-9 
in Sind and Bengal ; Ra 3-4 in the Punjab; and Rs. 4*8 in 
Madras, the United Provinces, and the Bombay Deccan. The 
working expenses per acre vary from 8 annas in Sind to Ra 
ft in the Bombay Deccan, the average for all Provinces bong 
about R. 1*1. The charges for irrigation may be taken as 
varying from 10 to 1 > per cent, of the value of the crop, except 
in Bengal and the Bombay Deccan, where the average is little 
more than 6 per cent 

During the famines that occurred in nearly every Province The 1 nigs- 
of British India, and in most of the Native States, between 
1896 and 1901, the protective value of irrigation was very ijoi-j. 
plainly shown, in spite of failures of some of the smaller storage 
works ; and the question naturally arose whether this protection 
might not be extended to those tracts in which the most severe 
distress had occurred, and in which means of irrigation had not 
been provided or were inadequate. In 1901 the Government 
of India referred this question to a Commission which was 
directed to report (inter alia) on the extent to which irrigation 
had been provided by works constructed by the state; and on 
the results — productive, protective, and financial— which had 
been attained ; to determine the scope which existed for 
further extensions of state irrigation works, and the probable 
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nd cost of canying them out ; and to consider the extent to 
which local capacities for irrigation had ahead) been utilized 
by private individuals, and the manner in which it might be 
possible to stimulate the extension of private irrigation works. 
Sir Colin Scott MoncriefT was appointed President of the Com 
mission, which completed its report (from which many of the 
statements and figures in this chapter have been quoted) in 
April, 1903. 

The Commission reported that the Major irrigation works 
constructed by the state have been, on the whole, so profitable 
that the surplus revenue, after meeting all interest charges on 
the capital outlay, now exceeds a crore of rupees a year ; but 
they found that the field lor the construction of new works of 
any magnitude on which the net revenue would exceed the 
interest charges was very limited, being restricted to the 
Punjab, Sind, and pans of Madras, and that the tracts in which 
most of such works could be constructed were not liable to 
famine. They recommended that such works of this class as 
were feasible should be construct*} as soon as possible, at 
they would not only be profitable investments, but would have 
a protective value in increasing the food supplies of the 
country. . They recognized that irrigation works could not 
possibly prove directly remunerative in the areas where pro- 
tective irrigation was most urgently required, such as the 
Deccan Districts of Bombay and Madras the Central Pro- 
vinces and Bundclkhand ; but they were of opinion that such 
works might be undertaken in these traits as would lend to 
reduce the cost and mitigate the intensity of future famines, 
although they would not pay much more than their working 
expenses. Foe the protection of the Bombay Deccan they 
recommended the construction of storage works, like Lakes Fife 
and Whiting, in the Western Ghlts, where the rainfall has 
never failed even in the driest years. For Madras they rccom 
mended a detailed investigation of the old Tungabhadra 
project, or some modification thereof, and of a scheme for a 
storage work on the Kistna, on the understanding that it was 
not essential that either scheme should fulfil the conditions of 
a productive work, provided that it would afford, at a reason 
able cost, reliable protection from famine to the districts which 
arc now most liable to it They also proposed that Govern 
ment should undertake the construction of protective works in 
the rice-growing districts of the Central Provinces, and rccom 
mended the Ken Canal project in Bundclkhand and the 
examination of the rivers which traverse that territory for sites 
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for storage works. The investigations which have been under- 
taken in the Rijputin* Stales were also suited on the recom- 
mendation of the Commission, who proposed that they should 
be extended to the Central India and Kithiiwir States. The 
Commission further sketched out a rough programme of new 
Major works to be constructed in different parts of India, 
which would cost not less than 44 crores of rupees, and would 
result in an increase of 6,500,000 acres in the irrigated area. 

It was estimated that the construction of these works would 
impose a permanent yearly burden of nearly 74 lakhs on the 
state, through the excess of interest charges on capital cost 
over the net revenue due to the works. Against this would have 
to be set, however, the reduction in the cost of future famine* 
resulting from the construction of the works, which, the Com- 
mission thought, could not be estimated as likely to average 
less than 31 lakhs per annum. The balance of 43 *»khs would 
represent the net annual coat of the works to the suit, or the 
price to be paid for the protection from famine which the 
works would afford, and lor all other indirect advantages that 
might be attributed to them. The Commission alto called 
attention to the (act that the area actually protected by private 
irrigation was greater than that which u dependent on all the 
works constructed or maintained by the state ; and considered 
that a great deal might be done to encourage the extension of 
such works by a more liberal and elastic system of Govern 
ment loans, by grants- in-aid in famine tracts, and by other 
means. The Commission were, however, of opinion that, 
although much could be done by irrigation to restrict the area 
and to mitigate the cost and distress of famine, India could 
not be entirely protected from famine by means of irrigation 
alone. They estimated also that, if all the works which 
they proposed could be constructed, they would not intercept 
for purposes of irrigation more than 2} per cent, of the 
volume of water which now, unused, flows onward to the 
sea. The practical application of these proposals is under 
consideration; and the annual allotment from revenue for 
expenditure on irrigation projects, which stood at one crore 
between 1900-1 and 1903-4. has now (1904-5) been raised 
to t J crores. 

The relative merits of railways and irrigation works as a Cwnjwis 
means of preventing famine have often been the subject of 
discussion, but the claims which may be made on behalf of ton works 
either arc not conflicting, for the means of production and "'j a 
distribution must be regarded »' mutually supplementary, mcam of 

a a 



VOL. III. 




354 



THE INDIAN EMPIRE 



[chap. 



uauar Railways do no*, like canals, increase ibe food-supply of the 
l median. countjy> bur they render possible the transfer of surplus sup- 
plies to parts which require them. They are the only means 
of ensuring a food-supply in times of famine to many tracts 
where irrigation is impossible or could only be supplied at a 
prohibitive cost. Again, the protective value of many of the 
most important irrigation works, such as those which have 
converted into unfailing granaries the unpopulated and un- 
cultivated wastes of the Punjab and Sind, depends on the 
existence of railways by which the surplus produce may be 
readily and cheaply distributed. It may be that the construe 
lion of a particular railway might well have been held in 
abeyance in favour of an irrigation work, or vice versa ; but 
improvement in the means of production and of distnbution 
must nevertheless proceed concurrently. The smallness in the 
difference of prices in all parts of the country during the 
famines which have occurred since 1S96 is the best justifica- 
tion of the policy of railway extension as an alleviation of 
famine. Irrigation works can do much, but they cannot by 
themselves give as complete or universal protection as is 
required. 

Nmigaticn 

CraiMilon Inland navigation aqd imgatioo are closely connected, for 
ttai'%' each dc P* nd * U " iw development in India on the con- 

o»o- ' struction of canals. If the natural waterways of the country 

gsiton. m lo be utilised lo the utmost for the purpose of eommunica 

lions, it is as necessary to connect them by navigable channels 
as it is to Up their waters by canals for purposes of irrigation. 
At first sight it may appear that the same channels might be 
made to serve both purposes, and that when the great cost of 
constructing a Urge irrigation canal has been undertaken, there 
should be 00 hesitation in incurring the extra expenditure 
required to render it navigable. Even if the revenue to be 
anticipated from navigation dues should be insufficient to yield 
an adequate return on the additional capital outlay involved, it 
may be admitted that un remunerative expenditure of this kind 
would be justified if there were a certainty that the canal 
would be extensively used for navigation, that a new line of 
communication would be established, and that a material 
saving would be effected m the cost of transport. Apart, 
however, from all questions of cost, it has been found that the 
exigencies of irrigation and navigation are not always com- 
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paliblc, and that traffic is not attracted to a navigable canal 
which does not pass through large dries or important trade 
centres, or which is not in uninterrupted connexion cither 
with the seaboard or with the waterways which form the most 
convenient outlet for the produce of the tract which the canal 
traverses. Hence it happens that irrigation canals are not 
always suitable for navigation, and, on the other hand, that 
many canals have been constructed for purposes of navigation 
only and do not irrigate a single acre. It will be convenient 
to consider in the first place the system of irrigation canals 
which are also navigable. 

The two most important navigable systems of irrigation works Cedtort 
are the (kxUvari and Kistna Canals in the Madras 1 ‘residency. 

The total length of the main canals and branches of these 
systems is 506 and 371 miles respectively, of which 493 » nd 
33* miles are navigable. There were strong reasons for 
applying these canals to navigation. I>unng many months 
in the year they carry away all, or nearly all, the rives supply, 
and so cut off the upper waters of the rivers from the seaboard. 

They traverse fiat and fully cultivated deltas, in which these 
are no great falls to be overcome, and which are ill provided 
with roads or other means of communication. while the people 
on the coast are accustomed to the use of boats. The navigable 
canals which have been made radiate from the head works at 
Dowlaishweram and Bexwida towards the sen. which connect, 
their lower ends, while the bead of each system is connected 
with the other, with the upper waters of the Godlvari and 
Kistna, with the Buckingham Canal, and with the railway 
system of the country. The total number of boats entering 
the two systems annually b about 80,000, with a tonnage 
estimated as varying from 700,000 to 800,000 tons, and there 
is aim a small amount of raft traffic. The facilities for 
navigation are undoubtedly a great boon to the cultivators 
and tend materially to reduce the cost of transport ; but 
although great use is made of them, it cannot be said that 
navigation even here is directly remunerative. The navigation 
receipts, which have been materially affected by the opening 
of direct rail communication along the cast coast, average only 
1) lakhs per annum, and do not as a rule exceed the working 
expenses, so that there is little direct return on the expenditure 
incurred in rendering the canals navigable. On the other hand, 
the assessment on the irrigated lands would no doubt have to 
be considerably lower if the people did not enjoy their present 
advantages of cheap transport. 
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Kumool- The only other irrigation work in Madias which has been 
C&ldapah adapted lot navigation is the Kumool-Cuddapah Canal, but 
l “ al here the conditions arc very unfavourable lire canal is 
navigable throughout its entire length of 190 miles, in which 
there are no less than forty locks. It has, however, no water 
connexion with the seaboard, although it is connected with 
two railways, at its 109th mile and at its tail (Nandyil and 
CuddapahX The traffic is practically mil. although no navi 
Ration dues are lewd, while the navigation charges exceed 
Rs. 10,000 a year. The advantages of navigation would 
probably have been more a|*peedated if the complete Tunga 
bhadra project as originally conceived had tieen carried out. 
if a navigable connexion with the sealioard through Ncllorc 
District had been provided, and d large storage works had 
been constructed on the Tungabhadra so as to ensure at all 
seasons an adequate supply for purposes of navigation. How 
ever this may be. there is little prospect of navigation ever 
being successfully developed on the existing canal. 

Ns.lgatile The three Major irrigation works in Bengal have all been 
adapted for navigation. The Oris- Canals comprise *80 miles 

Hritgsl. of main canals and branches, of wtiidi »oj arc navigable, as 
is the whole length of the Midnaporc Canals (71 miles). Il 
was originally proposed to conned these two systems by a 
high-level canal. whfch would afford a continuous water 
communication between Cuttack and M.dnapore and thence 
to Calcutta ; hut this was only carried as far as Bhadrakh on 
the Salandl river. In the absence of such a connecting link, 
the boats on the Orissa Canals proceeded to Calcutta via 
CM nd bah and the Kay of Bengal But in order to provide 
inland communication for small craft, the Orissa Coast and 
Hijilt Canals, which are purely navigation canals, were sub 
sequently construded; and there is now free and uninterrupted 
water communication at all seasons between Cuttack at the 
head of the Orissa della and Geonkhlli. near the confluence 
of the Rdpnlrlyan and Hooghly rivers a few miles above 
Diamond Harbour. The construction of these two navigation 
canals has not resulted in such an increase in traffic on the 
Orissa system as was anticipated- 1 Hiring the year 1 901-3 
the combined navigation receipts of the three canals were less 
than Rs. 1.40.000. and the net revenue did not amount to 
Rs. 23,000. although the capital expenditure incurred on 
account of navigation alone cannot be estimated at less than 
a ciixe of rupees. Even less favourable results may l»c 
anticipated in future, as the traffic t« affected by the recently 
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constructed extensions of the BenpUUgpw Railway. The 
Midnapore Canal has been more successful as a navigation 
work, but here also the traffic is likely to be affected by the 
railway. 

The three main canals A the Son system, with an aggregate 
length of ai8 miles, are all navigable and tail into the Ganges 
:u Buxar, Arrah. and Dinapore. The traffic has always been 
very moderate, and the tolls do not cover the working expenses 
due to navigation. Dunng the last two years the receipt* have 
offered serious diminution in emuequence of the opening of 
the MughalsaraiGayi Railway; m 190*- J they did not amount 
to Rs. 19,000, which is about a quarter of the average for 
the three years ending March, 1899. 

In the United Provinces the main lines of the Upper and 
Lower Ganges Canals (*75 miles) and of the Agra Canal 0 , ll#d 
(100 miles) are navigable throughout. The (ranges system* Produce*, 
arc connected with the Ganges met at Cawnpore. and the 
Agra Canal has a channel leading into the Jumna nver near 
Agra, while it i* connected at its head, by mean* of the Okhla 
navigation channel, with the Western Jumna Canal in the 
Punjab It might have been expected, therefore, that a 
considerable through traffic to Calcutta would be developed, 
but as a matter of fact the traffic i> purely local and of 
inconsiderable volume. The average number of boats plying 
monthly on the canals in the United Province, is less than 
tco, and the traffic receipts do not average more than 
Rs. 15,000 per annum, which is about half the amount of 
navigation working expenses. 

In the Punjab the only navigable canal, are portions of the ll«iab. 
Western Jumna and Sirhind system*. The fonner is navigable 
from its head to Delhi, and a then, as al.eady stated, connected 
with the Agra Canal and the Jumna. A portion of the Hans, 
branch is also navigable, the total length of navigable channels 
being 207 miles. The Sirhind Canal is navigable for 180 miles, 
or from its head at Ropar to Fensepore, where the canal 
connects with the n-cr Sutlej, and there is a continuous 
waterway onwards to Karicha The boat traffic on these 
canals is so insignificant that the details are not recorded, 
and the boat tolls on both together amount to Jes* than 
Rs. 5,000 per annum. There is, however, a considerable raft 
traffic, particularly on the Western Jumna Canal, where the 
rafting dues average about Rs. 40,000 per annum. The raft, 
consist principally of timber, sleepers, scantling, and bamboos, 

• TTie Agra Canal -*» dowU to ravicarico ■ Jw*. 
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which are floated down from ihc hilU to the -anal heads, and 
arc then passed into the canals. These rafts used to pass 
down the rivers before the canals were constructed, but the 
abstraction of the whole of the cold-wcathcr supply has 
rendered the canal route necessary. The effect of constructing 
the canals has therefore been to divert rather than to create 
traffic. 

Inundation canals are not adapted to navigation, with the 
single exception of the great Fulcli Canal in Sind, which enjoys 
an almost perennial supply and it so situated that it has been 
possible to render it navigable at a very moderate cost. The 
Eastern Niro, which takes off from the left hank of the Indus 
above Sukkur, is also navigable all the year round. 

Besides the state irrigation works which arc also navigable 
canals, Madras and Bengal potato* other canals which hate 
been constructed solely for purposes of navigation. In the 
former the most important work is the Buckingham Canal, 
which is connected with one of the branches of the Kistna 
system and then, proceeding almost due south, skirls Ihc 
Coromandel coast for a distance of a6» mile*, and (lasses 
through Madras city. It is a tidal canal, and costly lock* 
have Iwn required at each of the numerous river crossing*, 
so that the capital coot of the work amounts to nearly 90 lakh* 
of rupees. There is a moderate traffic on this canal, on which 
more than 200.000 tons iJ good* are carried annually ; but 
this also has been affected by the extension of rail commu- 
nication along the east ci»vt. and the navigation receipts do 
not fully cover the working expenses. Nevertheless the work 
must be regarded as one of considerable public utility. There 
b also a navigation coast canal in Tanjore District, known 
as the VcdJranmyam Canal, and a small canal connected with 
the Chilka lake in Ganjlm District. Madras possesses no 
other navigable canals, but has many miles of natural waterway* 
formed by river backwaters, especially on the west coast, and 
on these there is a very considerable traffic. Mention ma> 
also be nude of the works on the first rocky barrier on the 
Godivari, at Dummagudcm. 1 20 miles above the head of the 
God 3 vari Canals at Dowlaishweram. which render that river 
navigable for boats to the foot of the second barrier, a distance 
of 188 miles. 

Reference has already liecn made to the Orissa Coast and 
Hijill Tidal Canals in Bengal There are two other inii>ortant 
works in the Province, the Calcutta and Eastern Canals, and 
the NadiA Rivers. The former consist of. short lengths of 
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locked canals and open channel* which have been made for 
[he purpose of connecting many of the natural n vet channel, 
in the delta* of the Ganges and the Brahmaputra, so a* to 
provide a continuous interior line of communication between 
Calcutta and the Sundarbans, Eastern Bengal, and Assam, for 
the benefit of steamers, flats, and small craft constructed for 
inland waters. These works are of great importance, for they 
comprise a length of 735 miles of navigable canal* and nver 
channels. There is a great deal of traffic, the average tonnage 
of cargo and paaaenger-boau amounting to over 1.000,000 tons 
a year. The works are more nearly self supporting than any 
Other navigation works in India. The capital expenditure lias 
been about 68 lakhs, the average annual receipt* amount to 

lakhs, and the net revenue exceeds 1) lakhs. The Nadd 
river* comprise the Bhlgirathi. the Jalangl. and the Mill 
hhlnga, which constitute the upper waters of the Hooghly. 

These rivers have not been canalised, nor ha* any capital 
expenditure been incurred on navigation works. Steamer* 
can navigate them from July to October, but in very dry 
years they are not open even to small craft throughout the 
remaining months. Some expenditure is incurred annually 
in keeping open the channels, which have an aggregate length 
of 47* miles. The aggregate capacity of the boat, using 
them amounts to about 500.000 tons per annum, and the 
lolls to 1 lakh, the average working expenses being about 
Rs. i.io.ooo. 

In Burma, which abounds in natural waterways, there are H"™* 
only two important navigable canals, the Pegu Sittang and the 
Sittang Kyaikto. These are maintained by Government, but 
no capital expenditure on them has been recorded. The 
receipt* on the former amount to about Ra. 1.40,000 per 
annum, but do not cover the working expenses. On the 
latter no revenue is realised, but about half a lakh i* spent 
annually on maintenance. Some expenditure is also incurred 
on the conservancy of navigable rivers, so as to facilitate 
navigation. 

From the foregoing description of the navigable canals in General 
British India it will be seen that not one of them, whether 
intended primarily for irrigation or constructed solely as a navi- on aavig*- 
gation work, is directly remunerative, and that in many cases 
the navigation receipts do not cover the working expenses. 

The extension of navigation works must therefore depend for 
its justification on the benefits which the country will derive 
from a reduction in the cost of transport. This reduction will 
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be real and material only in those tract* where the public 
can be trusted to avail themselves freely of the advantages 
offered by water communications. There is no Province in 
which facilities for navigation are so likely to be appreciated as 
in Eastern Bengal, with its dense population, its thriving 
industries, and its innumerable river channels. There is great 
scope for further extensions of inland navigation in this tract ; 
and if the works will not prove directly remunerative, they are 
not likely to impose a heavy permanent charge on the state, 
while they will be of great valu* in increasing the wealth of the 
community. Navigation advantages have also been fairly 
appreciated in the deltas of Orissa and Madras, and have 
certainly proved of great value to the cultivators. Elsewhere, 
as on the KumoolCuddapah and Son Canals, or the great 
perennial canals m Northern India, navigation may be re- 
garded as a failure. Not only have the works required in 
connexion with it been very costly, but the people have 
evinced no desire to avail themselves of the means of naviga 
lion afforded There is, moreover, another ob)ection to the 
combination of navigation with irrigation on perennial canals 
which deserves notice. Navigation it not only costly, but 
i annot be maintained during seasons of short supply without 
detnment to the efficiency of the canal as an irrigating work. 
In general it may be said that, outside the deltaic tracts in 
Bengal, Onva, Madras and Sind, navigable canals will never 
he of much use or value aa a mean* of inland communication. 

Navigable We have hitherto referred only to navigation works by which 
the natural waterways of the country have been artificially 
connected. It remain* to consider briefly the value of these 
waterways themselves as a means of inland communication. 
Some of the large rivers of India, such as the Narbada and the 
Tlpti, are unfortunately, by reason of their rocky beds and 
'■'ft floods, practically useless for navigation except at their 
mouths. The Indus, the Ganges, and the Brahmaputra arc 
navigable by steamer* all the year round, or for the greater part 
of the year, for hundreds of miles above their mouths, or above 
the heads of the navigable canals traversing their deltas. The 
Indus is thus constantly navigablcas high as Deni Ismail KhJn 
in the North-West Frontier Province, 800 miles inland and 150 
miles beyond the Sind border. Its tributaries, the ChcrUb and 
the Sutlej, are open to small craft all the year round, but there 
is little traffic above Chimot on the former and Fcrozcporc on 
the Utter. The Fuleli Canal and the Eastern Nara may be 
regarded as navigable branches of the Indus. The Ganges is 
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navigable as high as Cawnpore, and steamers also pass up the 
C.ogra as tar as Fyxibld- Steam navigation on the Indus and 
the Upper Ganges has, however, been greatly reduced by the 
development o f rail traffic, though on the Bengal portion of the 
Ganges it is still active. The Brahmaputra is navigable by 
steamers as high as Dibrugarh, and there is steam navigation 
on its tributary the Sunni as tar inland as Sylhet and CSchir. 
The Hooghly is navigable all the year round up to Nadi*, and 
steamers can pass up the Nadil rivers above this point from 
July to October. The great risers on the cast coast of the 
Peninsula— the Mahinadl, the Godlvari, and the Kinna— are 
all navigable foe some distance above the heads of their deltas, 
but the traffic on them is not very considerable. Many tribu 
taries or branches of these rivers are also navigable during the 
monsoon months, and several are open to small craft all the 
year round. There are. in effect, all round the cuast innumer- 
able small rivers, creeks, and backwaters affording facilities fur 
water transport which are fully utilised by small native craft ; 
but outside the rone of such operations inland navigation is 
((Tactically confined to Ibc deltas and to the valleys of the 
great river* which form the natural waterways of the country. 

A* to Burma, there is no Province in which the natural 
waterways afford greater facilities for inland navigation, or in 
which It is more extensively practised. In the Arakan 
Division the MayO and Kaladan riven are navigable by 
steamers during a great part of the year for distances of 50 
and 90 miles respectively above Akyah Many of the other 
rivers which fall into the Bay of Bengal are similarly navigable 
for some miles above the seaboard, and native craft can of 
course proceed much farther inland. Farther east the great 
Irrawaddy river, which traverses nearly the whole length of 
Upper and Ixmcr Burma (excluding Tenasaeriray, « navigable 
by steamers at all seasons of the year as high as Bhamo, or 
more than 500 miles from its mouth, and slum launches and 
country boats can proceed much higher, or for some distance 
to the north of Myitkyinl. The numerous deltaic channels 
which tall into the Bay of Bengal from the Irrawaddy form 
waterways connected with the main river and with the sea, 
which are for the most part navigable throughout the year, 
while higher up many of the tributaries of this river arc- 
navigable for some distance above their cunfluencev Of thev 
:hc two most important are the Chindwin and Myitngc rivers, 
the former of which is navigable by steamers during the mon 
soon as high as Homalin in the twenty- fifth parallel of latitude. 
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and by smaller craft as (it u Kyaukse. Farther cast again 
are the Sittang and the Salween riser*, both of which discharge 
into the Gulf of Martaban. The former of thc*c i* navigable 
by small steamers during the moruoon as far as Toungoo, and 
for small craft as far as Pyiiimani in Upper Burma. All these 
river* have numerous navigable affluents, and branches or 
mouths which spread fanlike over their deltas and arc in 
navigable communication with each other. There arc also, all 
round the Burma coast, innumerable creeks and backwaters 
open to steamers or smaller craft. 

Navigation The tolls charged for navigation vary very much on different 
l,M ‘ works, and cannot be easily compared. In the United 
Provinces and the Punjib monthly «w quarterly charges arc- 
made according to the sue of the boat, which is then free of 
the canal dunng the period for which the pass is given. On 
the Fuleli Canal in Sind the same system is adopted. In 
Bengal the charge depends on the maundoge, which is taken 
roughly as half the displacement measured in cubic feet. 
There are fixed rates per too nuund* for different reaches, 
which vary with the length and other circumstances. In 
Madras the Bengal system of distance-toils on all vessels 
plying between certain sutkms was originally in force ; but 
has been replaced by a system of annual and short-term 
(6 weeks) licences, fiw which moderate foes arc charged, and 
which leave the holders free to navigate all parts of the con- 
nected waterway system*. In Burma navigation tolls are 
levied only on the Pegu Sittang Canal, where they are charged 
on the carrying capacity of the boats ex|*v*ved in baskets of 
paddy (• unhusked rice’), and on the Shwetachaung Canal in 
Mandalay District, which is navigable for about ij miles. 
Conservancy or registration fees are sometimes charged on 
vessels navigating the Urge nyen. On the Indus the charge 
is at the rate of Rs. 4 per annum per maund of registered 
burden for native craft, while steamers which pay no |H»ct dues 
are charged three times this amount 
NatfaaM* The comparative menu of railways and navigable canals as 
csnaUtom means of communication have sometimes been discussed. 
MiUip ' The princi|ial argument in favour of the latter is that the cost 
of haulage or transport is less. On the other hand, canal 
routes are more devious ; cross<ommunications or connexions 
between different systems arc more difficult ; feeder canaLs 
cannot be taken into new areas of supply with the same 
facility as feeder railways : the time occupied in transport on 
canals » much greater ; and. lastly, there arc many tracts in 
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which canal navigation cannot be maintained, even at great 
expense, without the diversion and absorption o f a large 
volume of water which might be more advantageously used 
for irrigation. The comparison of these advantages and dis 
advantages is, however, only of academical interest. The 
commercial, the administrative, the military, and even the 
agricultural needs of India could never have been met by 
means of navigable canals alone ; and the real question is not 
of the comparative menu of canals and railways, but whether 
in particular case* navigation canals may not suffice for im- 
mediate requirements, or may not serve as useful supplements 
to railway facilities already provided. Individual cases of this 
kind must be considered on their merits, but it is noteworthy 
that there is hardly a single tract in which navigable canal* 
have been made by Government in which a railway has not 
liecn subsequently constructed. There may be now, or event 
ually. room for both, but the (act that the construction of a 
railway cause* a very veriou* diminution in the volume of 
previous canal traffic indicates that the lower cost of haulage 
on earn la cannot in many cases be set against the othei 
advantages which may be claimed for railways. It may be 
said that during the severest stress of recent famines railwtys 
have sometimes failed for a time to cope fully with the 
situation, but this has been generally due to the want of 
a reserve of rolling stock, and navigation canals would be 
equally liable to failure from insufficiency of cargo boats. It is, 
indeed, difficult to conceive any practicable system of navigable 
canals by which the exigencies of faminedistressed district* 
could have been met as effectively as by the existing network 
of railways. Lastly, it may be said that, whatever the com 
parativc capital cost of navigable canals and railways may be. 
the former have never proved directly remunerative, whereas 
the latter yield on the whole a net revenue which is more 
than sufficient to cover all the interest charges on their capital 
. cost. Much can. no doubt, still be done for the improvement 
of communications in the deltas of Eastern Bengal and similar 
areas by improving the open waterways of the country and 
connecting them by navigable cuts, but outside these tracts the 
field for the extension of inland navigation cannot be regarded 
as either wide or promising. 



T. Hicham. 
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CHAPTER VII 

RAILWAYS AND ROADS 

RaUwayt 

Railways had been working in England foi several years Introdsc- 
before any steps were taken to construct them in India, and 
it was not until 1845 that the first reference was made on the 
subject by the Court of Director*. In that year applications 
received by the Court from private parties for cooperation in 
opening railways on an extensive scale in different parts of 
India were sent to the Governor -General for report, with the 
opinion that the enterprise would only be pAifitable where 
proportionately large returns could be obtained to mod the 
great expense of construction and working. The Court con- 
sidered that, independently of the difficulties common to rail- 
ways in all countries, India would present special and peculiar 
obstacles, such as floods, storms, damage by insects and by 
the luxuriant tropical vegetation, and the difficulty and expense 
of securing the services of competent engineers. So doubtful 
were they of the feasibility of the proposals that they recom- 
mended that the first attempt should be made on a limited 
tdte. 

As a result of this reference, contracts lor the construction lUily 
of experimental lines were entered into with the East Indian 
Railway Company, for a line from Calcutta (Howrah) to 
RJnlganj (120 miles); with the Ylrcat Indian Peninsula Rail 
way Company, for a line from Bombay to Kalyin (jj miles) ; 
and with the Madras Railway Company, for a line from Madras 
to Arkonam (39 miles). 

Later, the Directors began to realize that, without the 
material appliances which facilitate and cheapen the means of 
communication and production, there could be no rapid pro- 
gress in the country either morally or materially, or in thu 
efficiency of the administration ; and they expressed the wish 
that India should, without unnecessary loss of time, possess 
the immense advantage of a regular system of railway com 
munication. 
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The question was reviewed by Lord Dalhousie in an 
exhaustive minute written in 1833. He urged the importance 
of a speedy and wide introduction of railway communications 
throughout India; be pointed out the great social, political, 
and commercial advantages of constructing railways between 
the chief cities; and he specially recommended that, in the 
first instance, a system of trunk lines should be formed, con- 
necting the interior of each Presidency with its principal port 
and the several Presidencies with each other. The trunk lines 
proposed were: a line from Calcutta to Lahore ; a line from 
Bombay to some point in Hindustln, or alternatively a line by 
the Narbadl valley to meet at some point the line from Calcutta 
to Lahore ; a line uniting Bombay and Madras; and a line from 
Madras to the Malabar coast. 

The Court of Directors accepted the general plan proposed ; 
and by the end of 1859 e«ht companies' had been formed 
for the construction of nearly 5,000 miles of line, with a capital 
under guarantee of £51.500,000 sterling. Thu. was laid the 
foundation of fhe system of railways now existing in India, which 
amounted on June 30. .905. «o 18.054 miles, and which, 
radiating from the porta of Calcutta, Bombay, Madras, KarJchi, 
Chittagong, and Rangoon, literally extends throughout the 
length and breadth of India, and connects, or is in process 
of connecting, every city of any importance and every 
Province. 

A few trunk lines notably the Bombay Sind, the Bengal- 
Assam, the Assam- Burma, the north and south broad-gauge 
connexions, and the Unking up of the metre gauge system* of 
Northern. Central, and Southern India, still remain to be con- 
structed; some Urge tract, of country have not yet been 
opened up by railways; and man, railways require feeder 
lines All these projects are now being taken in hand, m the 
order of their importance, astunds become avaiUble. During 
the six years ending 1905. the length opened for traffic was 6,01 4 
miles, or considerably more than was added during any simiUr 
period. But even at this rate the development of railway com 
munition* is regarded b, many as not so rapid a* the circum 
stances of the country require and would justify. The hindrance 
to a quicker expansion has been mainly financial. 

• 

' (I) The Eart Indian: (l) the Gffrt Indian Peamwila; the Madia. ; 
(«) tha' BomUy , Barela. and Central Indu ; (5) the Extern Bengal : (6) the 
Indian Br and!. new the Ondh and RotilWi ( 7 ) «** Sin*. •W b - “ d 
Delhi. DC- merged in the NMk-Vatm State Kail-.,; and (8) the Great 
Southern of Mk, now the Sooth Indian Railway. 
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All the original applicants foe concessions for the promotion IWiac 
of railways demanded that a minmum return should be guaran- 
teed by the Government on their capital ; and as companies 
could not be promoted without this condition, a guarantee of Adoption 
5 per cent, was eventually agreed to, coupled with the free ‘ uanintt , 
grant of all land needed In return, the companies were , T »t«n. 
required to share surplus profits half-yearly with the Govern 
ment after the guaranteed interest for the half-year had been 
met, exchange for the remittance of interest charges being 
reckoned at ltd. to the rupee; to sell their railways to the 
Government after as yean, at a rate specified ; and to permit 
1 he Government to exercise the clooest control over all cx 
jienditure and over the management and working of the line. 

These condition* would have been favourable to the Govern 
mem if the guarantee had been earned But all expectations 
in regard to profit* were destroyed by the heavy outlay on the 
construction of the lines. The science of construction I tad 
not reached a high state of development, and the general idea 
seems to have been that railways could not be efficiently 
managed unless they were built to a standard which »u far 
in excess of the needs of the time Then- were no engineers 
in India qualified to construct railways, and men had to be 
procured from England, who were necessarily ignorant of the 
country, iu conditions, and its language They had neither 
experience of India, nor history to guide them ; and there was 
no organisation of labour In existence for work* of such magni- 
tude. They had, consequently, to learn by practical experiment 
what to avoid and what to adopt 

The Government officers in India on whom fell the duty of Drl*y m 
criticism of schemes, approval of works, and general control P»ogrf* 
over expenditure, were themselves unfamiliar with railway 
practice. They could not therefore render any professional 
assistance to the engineers ; and their supervision and control 
was carried to a degree of minuteness which led to the appoint- 
ment of a Committee of the House of Commons in 1857-8 to 
inquire into the delays alleged to have occurred in the con 
struction of Indian railways. 

The difficulties were reflected in the work done. The Kimom 
standard of construction was far highcT than required for 
the conditions of the country, or for the actual work which the 
railways were designed to perform. Conveniences were pro- 
vided which, while in themselves desirable, were unnecessary 
for the safe or efficient operation of the railway ; and the experi- 
mental lines were built* with a double track, the necessity for 
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which did not arise dll a generation later. A further increase 
in the cost of construction was caused by alterations in the 
routes after work had been actually commenced. The out- 
break of the Mutiny in 1857 added to the burden, by throwing 
everything into confusion and causing the suspension of all 
work for a time. Consequently, the earnings, which might hate 
been sufficient to pay interest charges on a reasonable expend 1 
lure, proved inadequate to meet the guarantee on the out la) 
actually incurred, and Government had to make good the deficit 

Later, when business had developed and the earnings for the 
whole year were sufficient to cover the interest charges, the 
operadon of the clause in the contract requiring surplus profits 
to be divided half-yearly deprived Government of the benefits 
of the first half of each year, when traffic is always much higher 
than in the second half, and left a deficit on the whole year's 
transactions. 

The Mutiny brought the strongest possible proof of the 
necessity for improved means of communication. Several 
efforts were made to get schema promoted by unassisted private 
enterprise ; but money for railways in India was not obtainable 
in I-ondon without some form of Government guarantee, and 
in every case the Secretary of State had eventually to guarantee, 
as in the previous cases, a minimum dividend of 5 per cent. 
As these railways sere brought to completion, and failed to 
earn the guaranteed interest, the deficit to be met by the 
Government kept increasing in amount, until it reached the 
large sum of 166$ lakhs m the year 1868 -9. 

While, however, the deficit on the railway account was large, 
the trade and revenues of the country testified to the value of 
the new means of communication which had been provided. 
r In i8ji-a, the year before the first railway was opened, the 
total value of the export and import trade amounted to 
3 a crores, and prior to the introduction of railways had varied 
very little from year to year. After their introduction, the 
value of foreign trade kept steadily progreasing until in 1868-9, 
when 4,008 miles of railway were open, it had risen to 89 crores, 
or more than double what it was before railways afforded cheap 
and easy transport. An improvement in general revenues ac- 
companied the improvement in trade. These solid advantages 
fully justified the decision of Lord Dalhousie's Government 
and more than compensated for the financial loss arising out 
of the guarantee ; and if the country had been financially pros- 
perous at the time, perhaps undue weight would not have been 
attached to the deficits in railway earnings. 
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Bui there had recently been a general rite in prices and Discredit 
wages, and every branch of the service required money for 
necessary improvements in administration ; the situation was 
further aggravated by the Orissa famine of 1865-7. followed 
by the prolonged drought in the United Provinces and Raj- 
putJna in 1868-70, and it was found impossible to maintain 
financial equilibrium. The increasing demands for guaranteed 
interest, therefore, proved extremely inconvenient, and the 
whole guarantee system fell into disrepute. Private enterprise 
still held aloof from railway projects without a guarantee. The 
provision of railway communication was consequently not 
keeping pace with the increasing requirements of the country, 
the progress during the preceding ten year* having averaged 
less than 350 miles of new line each year. The guaranteed 
railways, it was considered, had cost a great deal more than 
necessary, because of the absence of any incentive to keep 
down expenditure ; and the Government of India believed that 
railways could be more cheaply constructed and more economic- 
ally worked by the direct agency of the state, while money could 
be borrowed at a lower rate than waa paid under the guarantee 
Proposals, therefore, were made in 1867 to introduce this latter 
method, but were not accepted by the Secretary of State. In 
1 869 the Government of India again pressed its suggestion, and 
obtained sanction to the discontinuance of the guarantee 
system and to the introduction of a state railway scheme. 

The charge on the reve nu e* of India under the guarantee AIUumm 
system then amounted to about £1,500,000 sterling, and it was 
considered that £r, 000,000 might be appropriated annually railways 
for railway extension by direct Government construction. The 
guaranteed railways, which had been constructed on a gauge 
of 5 ft 6 inches, had co*» about £17.000 a mile, and at this 
rate it was realized that progress could not be very rapid. It 
was, therefore, decided to build the state railways on the 
metre gauge ; but it was found that progress was still not rapid 
enough, and in 1875 the amount to be spent annually on 
railways was increased to four crons. But soon afterwards, 
war and famine reduced the funds available ; and a great part 
of the expenditure was devoted to the conversion, for strategic 
reasons, of the recently begun Indus Valley and Punjab 
Northern Statu Railways from' the metre gauge to the standard 
of the lines which lay between them and the rest of India 
Application had, therefore, again to be made to companies 
to construct railways under a guarantee. The system now 
adopted was distinguished from the old guarantee and the 
vol. lit. • b 
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state railway systems, and the lines promoted were called 
•State lanes worked by companies.’ but practically the only 
difference between these and the old guaranteed companies 
was that the terms were easier to* the Government. Hie fines 
so promoted were the Indian Midland (1882-5), now merged 
in the Great Indian Peninsula, the Bcngal-Nigpur (1883-7), 
the Southern Mahratta (1882), and the Assam- Bengal (1891) 
Railways ; with a toad length exceeding 4.000 miles. 

By 1879, the continued (all in the gold value U silver and 
the series of famines between 1874 and 1878 had so disturbed 
the financial position of the Government, that the question of 
providing funds for the construction of railways in India was 
referred to a Committee of the House of Commons. This 
Committee advised that the total to be borrowed in any year 
for both railway and irrigation projects should be limited to 
the amount which could be raised in India without unduly 
depressing the market : a total that was estimated at a) crores. 
of which 2 crores was assigned to railways. It was obvious 
that not much progress could be made with so small an outlay, 
and the Government again endeavoured to attract unaided 
private enterprise, but the results were not encouraging. Four 
rom|um«-s were promoted : namely, the Nllgin, the l»clhi- 
Umballa-Kllka, the Bengal Central, and the Bengal and 
North-Western Railways. The first of these became Isanknipt. 
the second and thud csentually rcccised a guaiantce, and the 
Tirhut State Railsray had l«» be leased to the fourth Native 
States were also invited to undertake the construction of 
railways in their territory independently of Government aid, 
and a commencement was made with the N trim's State Rail- 
way. a length of 330 miles. 

Up to the year 1870, when the first change in policy took 
effect. 4,255 miles had been opened for traffic, all except 45 
miles being on the broad gauge. During the neat ten years, 
tnat is, up to the end of 1879, there were addud to the railway 
system 4. 239 miles, making the total open for traffic 8,494 
miles of which 6,562 were on the broad gauge, 1,865 0,1 *he 
metre gauge, and 67 on naimwer gauges. The famines of 
1873-4 in Bihir and of 1876-8 in the Deccan had shown the 
necessity for a more rapid extension of railways than was 
possible, even with the adoption of narrow gauges, under the 
limit of loans to 2 crores a year. A portion of the Famine 
Insurance Grant \ which was created about this time, when 

' An opUnaticw of ike object and wi of thu c™* 1 wiU be fcroiw) In 
Vol. IV. chap. vi. Finance. 
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not required for direct famine relief, was made available for 
expenditure on railways of a protective or productive nature ; 
but the sum thus contributed was never large, and progress 
continued slow. By 1883. however, the finances of the country 
had considerably improved, and a second Parliamentary Com- 
mittee advised that the limit of borrowing might be increased- 
It was raised to crona annually, of which about 3 crores 
was assigned to railways. This enabled quicker progress to 
lie made for a time, but the Panjdeh incident in 1885 diverted 
funds to the construction of costly strategic and unremunerativc 
railways on the north-west frontier. In 1890 the whole avail- 
able balance of the Famine Insurance Grant was devoted to 
railway construction ' j and in 189a the Secretary of State 
sanctioned half a crore being specially added to capital expen- 
diture, to enable companies to undertake new lines of railway 
and extensions with sums borrowed by Government. 

As exchange continued to tell and had begun to affect Inuodwe- 
seriously the finances of India, it became necessary for the 
Government to avoid increasing their gold liabilities, which una> m 
necessarily rose so long as the construction of tail ways by 
state agency continued; and in 1893 another attempt was 
made to work through companies. But as a guarantee involved 
the same gold liability, a subsidy was offered instead. This 
took the form of a rebate or payment from the grow earnings 
of the main line from traffic interchanged with the company's 
lino, so that the total profits of the company should yield 
a dividend of 4 per cent The rebate was, however, limited 
to 10 per cent of the grots earnings from such traffic. The 
only companies promoted under these conditions were the 
Ahmad.lh.id- Parintlj, the South Bihlr, and the Southern 
Punjab, though in the case only of the first were the terms 
adhered to strictly. The Birsi Light Railway, which was 
promoted at the same time, received no assistance from the 
Government except free land. 

These conditions were found to be insufficiently attractive, Romeo 
and the terms were revised in 1896. Companies were nowJjj^J, 
offered either an absolute guarantee of 3 per cent., with a share ,8^. 
of surplus profits, or a rebate up to the full extent of the main 
line’s net earnings in supplement of their own net earnings 
the total being limited to 3$ per cent, on the capital outlay. 

Under the first alternative, namely that of a guarantee, the 

’ Under present arrangement!. e>[cndi'.cr le caanlw wuh protective 
nilwayt and Irrigation »ork« canac* exceed half the Famine Insurance 
Grant, i.e. 75 Ulcha out of a total of tj trom 

aba 
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Hardwir-Dchra and the Brahmaputra Sultfnpur lines were 
promoted. Under the second alternative, or the re hate terms 
the Mymensingh-Jagannithganj, the Noikhili, the TJ|rti Valley, 
the Ahmadlbdd-DhoUta lines, and the line from Amritsar 
through Tam Taran to Patti, were promoted, though in none 
of these cates were the terms laid down followed. The Sagauli- 
Raxaul and the KJIka-Simla Railways were promoted at the 
same time without guarantee or re hate. Of these lines, the 
Brahmaputra-Sultlnpur and the Sagauli-Raxaul have since 
been purchased by the Government, and the purchase of the 
Hardwdr-Dchra. the Noikhili, and the Kilka-Simla lines is 
under negotiation. 

Numerous applications hast from lime to time been received 
for the construction of railways by companies ; and although 
the 1896 terms have been modified to as to make them as 
favourable as possible short of a direct guarantee, promoters 
ate still unable to float their companies and one concession 
after another has lapsed Project* fur which a guarantee was 
promised have been equally umoccets/ul, and the 1896 terms 
have proved no more attractive than those of 1893. 

Some assistance has been obtained by Native States pro- 
viding part or the whole of the funds required for railways 
passing through theu territory. 1'he money has in some cases 
been found from the revenues of the State, in others it has 
been lent to the Sutcs by the Government, and in other, again 
the Government has guaranteed loans made to a State by 
a company. The system of branch railways in Raroda, por 
lions of the Indian Midland Railway running through Bhopll. 
the system of railways in RithUwar, and portions of the North- 
Western Railway running through the Phalkiin States in the 
Punjab are instances of railway* built with money provided 
from the revenues of the States named. For the Jodhpur 
Bikaner and the Cooch Rehlr Railways, the funds were lent 
to the Mlnrflr, Bikaner, and Cooch Bchir States by the 
Government of India. The system of railways in Mysore was 
constructed partly from funds provided by the State and partly 
from funds supplied by the Southern Mahratta Railway Com 
pany on the guarantee of the Government of India. The total 
length constructed in this way amounts to 3.4** miles ; but no 
reliance can be placed on this method for a 'steady supply of 
funds for the development of the railway system. 

Efforts have been made to get lines of purely local impot 
tance financed by District Board* on the security of their local 
revenues, where these revenues are in a sufficiently flourishing 
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condi lion to remove the fear that the liability might involve ihc 
inhabitants of the area served in increased taxation, or might 
finally have to be passed on to the Government of India. Few 
boards have been able to take advantage of the arrangement, 
and only 158 miles of line have been provided on these terms 
all in Bengal. In Madras, the value of railways as an important 
factor in the development of the Districts was more clearly 
realized ; and legislation has provided that, on the initiation of 
a District Board (by a three-fourths majority), a special cess 
nvay be levied on all occupied lands which would be served by 
the railway or benefited by ita construction, the proceeds to be 
devoted towards the provision of railways within the District 
But as the collection of money must necesaanly be a slow 
process, the Govern men 1 offered, when a. sufficient sum had 
been collected, to advance from tlie Provincial Loan Account, 
on the security of the entire resources of the I Mstrict Board, 
such sums aa might be required to allow of railway construction 
being immediately undertaken. So far only 103 mile* of 
railway have been built under this arrangement (in the Tanjore 
I list net of Madras), but several small projects are maturing. 

Little relief to Imperial finances can, however, be expected 
from these sources, as the funds at the disposal of the Dis- 
trict Boards can never be large. The Government is, there- 
fore, at the present time, obliged to provide from its own 
resources the money for most of the railways which it wishes 
constructed. 

The easier and cheaper means of transport afforded by Drfccl'acy 
railways, the opening of new lines, and the construction of •’’ h " KU 
feeder roads have added greatly to the business of the trunk 
lines. The need for the provision of improved fscilities to 
io|ic with this increasing business has thus been steadily 
growing. While the allotment foe railway expenditure was 
limited in amount and the demand for new lines all over the 
country was urgent, little money could be made available for 
expenditure on open lines, with the result that the Utter were 
starved. The East Indian Railway, which, though worked by 
a company since its purchase in 1880, was treated as a state 
railway and had therefore to denve its funds from the state 
allotments, appealed to the Secretary of State for relief; and 
an. Act of Parliament was passed in 1895 authorizing the 
company, with the approval of the Secretary of State, to raise 
capital for the construction of railways and works in extension 
of, or in connexion with, its own undertaking. The question 
how best to provide funds for a wider development of the 
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railway system was at the same time considered, and sanction 
was given in 1896-7 to an expenditure of igj crores spread 
over three years. But (amine, frontier wars, and a falling 
exchange prevented the canying out of this programs. Expendi- 
ture on railways had to be curtailed, and the power which had 
been given to the East Indian Railway Company to raise 
money for its own requirements independent!) of the Govern 
ment became inoperative The expenditure incurred on rail- 
ways constructed by the agency of guaranteed eonqttnie* had 
hitherto been kept apart from the Government allotments, and 
was not affected by the exigencies of the Government finances. 
The continued fall in exchange, however, made it necessary for 
the Government to take cognizance of all capital labilities ; 
and since 1896 the expenditure incurred, not only by railway* 
owned, but also by those guaranteed, by the state has been 
included in the railway programme. 

M«hcd of With the inclusion of all railways for which the Government 

JJjJ* financially responsible in the programme, the capital budget 
allotments necessarily required to be increased. An improve- 
ment in exchange, in consequence of the closing of the mints 
to the free Coinage of silver, made this possible, but a severe 
famine in Gujar.lt and the Iteccan in 1899-1900 again caused 
expenditure on railways to be curtailed. The position had 
now become acute. The development in both passenger and 
goods traffic required more rolling stork, larger stations and 
goods sheds, additional ridings and stations, and sometimes 
duplication of the permanent way. The increasing demand 
for a (aster and better train service necessitated expenditure on 
interlocking plant and automatic brakes, if the safety of the 
travelling public was to receive due consideration. With a 
limited and varying programme, either the construction of new 
lines had to be stopped or work on open lines had to be 
deferred A middle course was taken, and neither one nor 
the other received all the funds needed. The difficulties of the 
railways in properly conducting their business finally became 
so great that it wav decided in 1901 to adopt the principle of 
regarding the needs of open lines to meet their growing traffic 
av a first charge upon the funds available ; next in order pro- 
vision is made for the steady |wo*ecution and early completion 
of lines in progress, preference being given to companies’ lines 
over those under construction by the agency of the state ; and 
after these needs have been met the claims of new lines are 
considered. 

Ihiring the next five years, viz. 1901-6, the finance* of the 
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country were in a flourishing condition ; and the annual allot 
mcnts for expenditure on railways kept increasing in amount, 
until in 1905-6 they readied crores, the largest ever made 
in any one year, of which sum 558 lakhs were allotted for 
expenditure on open lines, 640 lakhs on lines under construe 
lion, and only 51 lakhs on new lines The money was proposed 
to be obtained partly by borrowing (to the equivalent of 
£6,000,000 sterling) in London and India, partly by appro 
priations (£500,000) from the Famine Insurance Cram, and 
partly by utilisation (£*,000,000) of surplus revenues and 
Savings Bank deposits. 

The demands of open lines have so far never been fully Uek °< 
satisfied, and the rapid development of traffic is emphasising 00BttMcii 
the need for facilities, all of which are costly, but the iwovision 
of which cannot be deferred much longer without injury to 
trade and without checking that development of the country 
which railways have themselves helped to promote. Open 
lines already absorb a large amount of capital annually, and 
their requirements are likely to increase as time goes on. 

Unless, therefore, some method can be found not only for 
keeping the programme at the figure which it has now reached 
but for considerably increasing it, the funds available for 
expenditure on new lines will be insufficient to satisfy the 
demands which come with increasing urgency from all parts of 
the country. It has now been determined, in connexion with 
the constitution of the Railway Board referred to on page 37?. 
to give greater stability to railway construction by working out 
programmes three years in advance, and by re -allot ling lapses 
on one year's programme (up to so lakhs) to the next. 

The Government now (1905) has proposals before it for the MiWagc 
construction of about 13.000 miles of railway, though this*™ 
estimate by no means represents the total required to open up 
the country adequately. At the end of June. 1905. I»du had 
one mile of railway to every 63 square mites of country and to 
every 10,511 inhabitants; white the Russian Empire had. in 
1901, one mile to every *3* square mites of country and to every 
3,460 inhabitants- Much, therefore, still remains to be done to 
provide India with all the railway communication she needs 
With the financial limitations placed on the Government of 
India, the problem of raising funds for the extension of the rail 
way system is not easy of solution, though it has for some time 
been engaging attention. 

Notwithstanding these difficulties Government had succeeded Mileage 
in providing India, up to the end of June. 1905. *«l> nK 
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miles of railway a: x cost ol 359 crores of rupees or 
£ 140,000.000 sterling. Of this total, 14.705 mikrs have been 
constructed by the state, 6.935 under the guarantee system, 
3.574 by Native States, 1,459 by companies with assistance in 
some form or other but without a guarantee, 1,307 by companies 
without assistance other than free land, and 74 by foreign 
Governments. Some of the lines included under the head 
• guaranteed ' are shown in the accounts as state lines, though 
they were originally promoted under a guarantee, or subse 
quently received one. Of the original lines constructed under 
a guarantee, only two were worked in 1905 under their old 
contracts : the Bombay. Bar-la. and Central India, which was 
acquired by the state at the end of that year ; and the Madias 
Railway, the contract of which is terminable in 1907. The 
remaining old guaranteed lines have bem purchased by the 
state: the East Indian in 1880; the Eastern Bengal in 1884 ; 
ihe Sind, Punjab, and Delhi in .886; the Oudh and Rohil- 
khand in 1889; and the Great Indian Peninsula in 1900. Of 
ihese. the East Indian and the Great Indian Peninsula were again 
leased to companies to work, while the other* were taken over 
and worked as state nulwayv On the other hand, many of the 
railways constructed and for some time worked by the state 
have been leased U. company or to lines owned and worked 
by Native Sute*. The extent to which these transfers have 
been nude are shown ,n the Appendix (pp. 415-* 7). -Here the 
railways are classified according to that gauge and the agencies 
by which they are now owned and worked. The Appendix 
also shows the dates on which the contracts of the principal 
guaranteed and sutecuded lines are terminable. 

In purchasing these old guaranteed lines, payment was 
usually nude in the form of terminable annuities, which 
became a charge against the revenues of the railways. A* 
these annuities represent not only interest charges but also the 
amount payable in redemption of capital, the railway returns 
appear worse than they really are. The great development in 
traffic, however, which has been taking place during recent 
year*, has counteracted this effect erf the annuity charges ; and, 
aftcT payment of all working expenses, interest charges, annuity 
jiayments, and every other liability, the Gov ernment has, during 
each of the pas: five years, made a handsome profit from its 
railway property. In 1904 the profits amounted to »6 3 J 
lakhs. That this satisfactory condition of railway finance will 
continue there can be little doubt. The construction of canals 
m the Punjab, and the colonization <rf the districts served by 
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them, have added so enormously 10 the traffic A the North- 
Western Railway as to convert it from an unremuncrative line 
to one yielding large profits. The new mileage added front 
year to year to the railway system of India opens up new 
country, and the improvement in the means of communication 
develop* resources and gives new business to the old lines, all 
of which are fast passing out of the stage when they require 
assistance from the general revenues to meet their interest 
charges. 

The clauses in the contract guaranteeing a definite rate Coatrol 
of interest on their outlay to the companies which promoted 
the earlier railways, and reserving to the Government the right 
to purchase the undertaking after a specified period, necessi- 
tated some supervision and control over operations and ex- 
pcmiiture during construction, and over management and 
expenditure after the lines were opened for traffic. For the Consulting 
exercise of this supervision and control Consulting Engineers 
were appointed, who were placed under the Local Govern- 
ment*. The rule* laid down for their guidance were closely 
defined. All question* of getseral importance, and all works 
involving expenditure exceeding a certain fixed amount, were 
refetred to the Government of India for decision ; but after its 
order* had been obtained, the Consulting Engineer had full 
(lower to deal with details. All designs, estimate*, and indents, 
whether for works or establishments, required his approval, 
and it was open to him to insist on the modification of any 
proposal made. The difficulties which arose in the exercise of 
these powers led to the appointment in 1*57-8 of the Parlia 
mentary Committee already referred la It concluded its 
report by expressing the belief that a judicious adherence to 
the spirit rather than to the letter of the contracts was needed 
The effect of the inquiry was distinctly beneficial. It im- 
proved the relations between the railway and the Government 
officer*, ami the conduct of bovine** was expedited The 
system introduced in 18*9 has continued up to the present 
•lay, with this difference only, that the Consulting Engineers 
were removed in 1S71 from the control of the Local Govern- 
ments. except in the case of Madras, Bombay, and Burma, and 
placed directly under the G o vernm en t of India. 

The histovy of the different methods by which the Govern- Control by 
ment has exercised the control required by its interest in the 
railway system of India will be found in Vol IV. chap. x. India. 

In 1897, when important changes had recently bum com- 
pleted, the organization of the Railway Branch of the Public 
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Works Department of the Government of India included an 
expert Secretary with three expert Deputies, one of whom was 
Director of Traffic, another Director of Construction, and the 
third Accountant-General- 

Provo**! Nevertheless, it had long been felt that the organization of 

itshmcnT a Government secretariat was hardly qualified to give to the rail • 

ol • Kail- “ay administration of so vast a continent as India the elasticity 

way Board . jhj, mas desirable, o» to ensure sufficient attention being paid 
to the commercial aspects of railway policy. Further, the sub- 
ordination of the Public Works Dc|«artment to a Member of 
Council of the Civil Service did not provide adequately for 
the exercise of expert authority in the final decisions of Govern- 
ment. For many years a change of system had been advocated 
It was reserved for I-ord Curron's Government to carry this into 
effect. Before proceeding to formulate any definite scheme, they 
sought the service* of an English railway expert, Mr. Thomas 
Robertson, who spent the winters of 1901 and 190s in studying 
the railways of India, and the summer of 190* in studying the 
methods adopted in America. He then submitted a report, 
in which he recommended that the existing system should 
be replaced by a Railway Hoard, consisting of a chairman and 
two members with a secretary, on the gTound that for the proper 
administration of railways a small body of practical business 
men was needed, to whom should be entrusted full authority 
to manage them on commercial principles, and who should be 
freed from non essential restrictions and needlessly inelastic 
rules. He further submitted recommendations covering almost 
every aspect of railway administration, some of which arc in 
course of being earned into effect. 

Appoint The Railway Board was formally constituted in March. 1903. 

?'*?.* 01 It has been placed outside of, but subordinate to, the Govern* 
ment of India, and is represented m the Viceroy's Council by 
the member in charge of the I>epartmcnt of Commerce and 
Industry. The duties assigned to the Railway Board are of 
two kinds. Its deliberative functions include the preparation 
of the railway programme of expenditure and the discussion 
of the greater questions of railway policy and economy affect 
ing all lines, the final authority for decisions in regard to which 
is still retained by the Government of India. Its administra- 
tive duties include the construction of new lines by state 
agency, the carrying out of new works on open lines, the 
improvement of railway management with regard to both 
economy and public convenience, the arrangements for 
through traffic, the settlement of disputes between lines, the 
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control and promotion of the staff on suit lines, and the 
general supervision over the working and expenditure of 
companies' lines. The final authority in regard to these 
administrative duties has been delegated, subject «o restrictions, 
to the Railway Board 

The change thus inaugurated is the most important that 
has been made in policy and administration' sine* railway* 
were first introduced into India over fifty years ago. It cannot 
fail to result in the more rapid dhchaige of business and. with 
the increase of available funds that may be expected in the 
near future, in a more sustained and consistent policy of 
railway construction. 

The earlier railways were all constructed by companies 
promoted in England, which were managed by a Board ofj^^ 
Directors in London and were represented m India by an 
Agent. The Agent had under him a Traffic Manager, who 
held charge of the traffic department in both its transportation 
and commercial branch** ; a Chief Engineer, who was re- 
sponsible for the maintenance of way and works; a I^oo- 
motive Superintendent. who was in charge of the locomotive* 
and the mechanical department ; a Storekeeper, who arranged 
for the supply and care of all stores ; a Police Superintendent, 
who was appointed by the Government ; and an Auditor, whose 
duty it was to audit and prepare the accounts of the company 
and to see that no expenditure was incurved without proper 
authority. The Traffic Manager. Chief Engineer, and Loco- 
motive Superintendent had district officers under them, who 
were responsible for the departments in their respective 
charges. When the system of state railways was started, the 
Indian organization of companies’ railways was followed by the 
Government, with slight changes m nomenclature. 

This organization hat been continued down to the jwesent 
day. But the principle of consolidating several railway under 
takings under one management, which has been so largely 
adopted in England and America, has been followed in India 
also ; and this, added to the great development of business, 
has shown the need for *ome change in the system of admini* 
taring the traffic department. On the larger railways the 
department is being split up into the two divisions under 
which it naturally foils : namely, commercial, or the procuring 
of traffic ; and transportation, or the handling and haulage of 
traffic. 

The increase in the volume of the traffic interchanged Clearing 
Ixnween railways has also led to a consideration of the manner 
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in which 1 he account* relating to such traffic should be kept. 
At present the work is done several times over, the audit office 
of every railway over which a consignment passes dealing with 
the document relating to it. Proposals have at various times 
been made for the establishment at a central clearing house, 
but the distances in India arc so great that it has so far not 
been found possible to make any change in the existing 
methods. 

The numerous questions arising about railways in which 
uniformity of procedure is desirable, both as u» domestic 
management and as hi the carriage of, and the rates to be 
charged for, traffic passing from one system to another, led 
to the institution in 1876 of a Railway Conference under the 
presidency of an officer in the secretariat of the Government of 
India. This Conference was assembled only when the Govern- 
ment considered it necessary ; and as the arrangement was run 
found satisfactory, it was decided in 1903 to form a permanent 
body, under the title of the Indian Railway Conference Asso- 
ciation, and to place it under the direct control of the railways, 
who now apjxxnt their own president from among the members. 
Much useful work has been done, and the new body is devot- 
ing its attention to many of the reforms necessary in railwuy 
management. 

When railways were first popped for India, it was considered 
that a gauge w irler than the English (4 ft- 8$ inches) was desirable, 
as the narrower gauge would be inadequate against cyclonic 
storms, so freque nt at certain seasons of the year, and a gauge 
of 6 feet was suggested. After much discussion a gauge of 
5 feet 6 inches was decided upon and bec ame the standard 
gauge for India. Proposals were subsequently made at 
different times few the adoption of a narrower gauge; but 
it was not till 1870, when the state railway system was adopted, 
and the financial condition of the country demanded some 
cheaper form of construction, that it was decided to adopt 
a narrower gauge fiw lines which were regarded as of secondary 
importance. The understanding was that such lines were 
only a temporary expedient, and were to be of the lightest 
and most economical description consistent with safety and 
the necessary degree of permanence. Stress was laid on 
their provisional character. They were not to compete 
with the system constructed on the standard gauge, and 
their cheapness was regarded as likely to obviate any possible 
difficulty in the way of a change of gauge when it had become 
i-xpcdw nt. 
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Ah opinions differed as to the width which would lie most Adojxioa 
suited to the wants of India, a committee of four engineer, was 
appointed in 1870 to consider the question. The) were not cage 
unanimous in their recommendations, three suggesting 1 ft. 

9 inches and the fourth 3 ft. 6 inches. The question of 
adopting a metrical system of weights and measures in India 
was at the time under consideration, and the metre (3 ft. 
jJ inches) was adopted as the gauge for the secondary 
lines. 

The first lines proposed under this plan were the Indus 
Valley from Kotri to Multin and the Punjab Northern from 
l-ahore to Peshlwar, both since merged in the North-Western 
State Railway. It was considered that a metre-gauge line 
would amply serve commercial and political demands in the 
northern and western portions of the Punjab, and would render 
all assistance to the movements of troops that could reasonably 
be desired. Later, the RljpuUna Railway from I»elhi and 
Agra towards Ajmer, and the Hotkar-Scmdia Railway from 
K handwl on the Great Indian Peninsula Railway to Indore in 
Central India, were projected. The Indus Valle) and the 
Punjab Northern lines were subsequently converted to the 
broad gauge for military considerations. The RijpuUna and 
the HolVar-Scindia lines were completed on the metre gauge, 
and have since been merged in the Rljputlna-Mllwl State 
Railway, which is leased to the Bombay, Baroda, and Central 
India Railway Company. 

In the construction of the earlier metre-gauge lines, the 
original idea of building them as light railways was followed ; but 
the traffic which they were called upon to carry proved so much 
heavier and developed so much more rapidly than had been anti 
cipatcd, that it was soon found that something more substantia) 
must be provided if they were to fulfil their purpoae. To 
increase the capacity of the metre gauge was a great deal less 
costly than to convert it to the broad gauge ; and as funds con- 
tinued scarce, the former course sras adopted. These two 
factors, the cheapness of constructing metre-gauge lines, and 
the expense of converting them to the standard gauge, have 
exercised so great an influence on the policy of the Government, 
that it has seldom been found possible to adopt the original idea 
of converting the metre gauge as soon as the traffic justified the 
change. The consequence has been that the metre-gauge line' . 
have been improved until their standard of construction and • 
equipment is as good as on the broad gauge ; and the)- hare 
liccn extended until they occupy the whole of the country 
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north of the Ganges, RSjputana and the western parts of Central 
India, Kathiiwlr, the Naim's territory, the Southern Marflthi 
country and Mysore, Southern India, Assam, and Burma. AU 
these -ere built as isolated lines. In 1891 the Southern 
Mahratta and South Indian Railways were connected at 
Dharmavaram ; and in 1897 the railways north of the Ganges 
were linked up with the Rijputina system, the latter being joined 
to the Kathiiwlr system in 190* ; but these two groups arc not 
at present connected with each other or with any of the other 
metre-gauge systems. The connexion between the lines north 
of the Ganges and the Assam system is now under construction : 
and a proposal is under consideration for linking up the 
RljputAna system with the systems in the Nuta'i territory' 
and in Southern India. When this has been arcom|t!i*hed. 
the metre-gauge railways throughout India (excluding Burma) 
will be in direct connexion with each other. 

For thinly populated areas, and for short lines of purely 
local importance, a gauge narrower than the metre gauge has 
always been recognised as most suitable for developing the 
resources of the country. Opinion as to the proper width for 
these lines hat varied a good deal, and 939 miles have lieen 
constructed on the 1 ft. 6 inches gauge and 317 miles on the 
3 feet gauge. 

It is rreugnued that a break at gauge it a drawback always 
and that during periods at pressure such as arise in the export 
season, at time* of famine, and during extensive military move 
ments, it is extremely inconvenient ; but the evil has reached 
such dimension* - at the end at June, 190s. there were open for 
traffic 11,850 miles of metre-gauge railway, as compared with 
14,938 miles on the 5 ft 6 inches gauge— that the remedy is 
not simple. 

The tame difficulty formerly existed in America, where there 
were six principal, to say nothing of minor, gauges. Conversion 
to a uniform gauge was there comparatively easy, because of 
the almost universal use of the bogie type of vehicle, the body 
of which can be transferred from the wheels of one gauge to 
those of another ; and for many years transhipment of the contents 
of vehicles, both passenger and goods, was avoided by adopting 
this expedient But, as the country developed, the incon- 
venience and delay resulting from break of gauge became 
intolerable. The vehicles were already interchangeable, and 
all new engines were built so that 'they could be run on a 
narrow or wide gauge. By 1886 arrangements were complete : 
11 nd in that year some 13.000 miles of main track and 1,500 
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miles of siding were convened 10 the standard gauge of 4 ft- 
8 J inches, the whole operation taking two days. 

In India the problem is not so easy at the present lime. Difficulty 
There are few vehicles of the bogie type ; and even U there 
were more, before the bodies of bruad-gaugc vehicles could be lcme dy (■ 
run on the metre gauge, extensive alterations involving Urge I~l*» 
expenditure would be necessary in the fixed structures, which 
are all of the most substantial kind. The question has often 
been considered, but financial considerations have so far pre- 
vented any definite action being taken towards securing 
uniformity of gauge. 

In carrying out the earlier railways, more attention appears Cbaradtr 
to have been paid to directness of alignment than to ensuring that 
ihe railway should adequately terse the trade centres on the 
route, and numerous Urge towns were left on one side, when 
by a slight diversion the railway might base been brought to 
the doors of the jwople. This policy has had a roost injurious 
effect on the revenues of the railway*. The Imcs themselves 
were constructed after the best methods then known in 
England, with the result that they not only cost a great deal 
more than the circumstances justified, but have involved much 
expenditure afterwards when traffic developed and alterations 
at stations became necessary. The buildings were all of the 
most substantial kind, and the permanent way consisted of 
heavy iron rails of the double-headed type, weighing from 68 to 
84 lb. to the lineal yard, laid in cast iron chairs secured to 
wooden sleepers. Steel rails have since superseded iron, but 
the weight on the broad-gauge lines remains very much the 
same. On the metre-gauge lines the rails do not weigh more 
than 50 lb. to the lineal yard. On many of the brosd-gaugc lines 
metal sleepers have replaced wood, though the Utter material is 
still in general use on the metre and narrow-gauge* lines. The 
wood used far sleepers is generally dtodar or ftingai*, but 
Australian hard-woods are coming into use. On bridges and 
at points and crossings the sleepers are almost entirely of la/ 
wood. 

In constructing the railways, steep grades and sharp curves 
were avoided ; but when economy in construction became im- 
portant, the alignment which would cost least was adopted 
regardless of curves and grades. In hilly country, such as that 
traversed in rising from Bombay to the Deccan plateau (Bor 
and Thai ghits). and in passing from Sind to Raluchistin over 
the BoUn Pass, careful consideration had to be given to both 
curves and gradients to make rhe line possible fiw locomotive 
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fraction. The route by along the side of precipitous hills, and 
much skill was required in alignment and in carrying out the 
work subsequently. Many tunnels had to be provided, and 
one on the North-Western Railway (the Khojak) is jJ miles 
in length, being the longest in Asia. India i» a country of large 
river*, and the railways cross many of these, several of the 
bridges being more than half a mile in length, and a few 
exceeding a mik. In Northern India some of the rivers have 
been a great anxiety to the railway engineers. Much money 
has been spent in protective works ; hut the course of the 
river* is constantly changing, and tt is very difficult to train a 
river to take any definite channel. The bridge* over the 
Huoghl) near Naih&ti, and over the Indus at Sukkur, arc of the 
cantilever type, and the latter, at the time of its construction, 
had the longest rigid span in the world. The bridges are 
mostly built of iron or steel on masonry piers, though there arc 
some pile bridge*. 

Cosihing The coaching stock on Indian railway* is chiefly of the four- 

* ,oek wheeled type, but bogie carnage* are now being extensively 
adopted. There are three classes on all railways, first, second, 
and thud, and on some a class intermediate between the last 
two. The first and second-class carriages are well finished, and 
arc provided with retiring accommodation in each compartment , 
The third and mtti mediate classes lave usually lateral scats, and 
are seldom provided with such accommodation ; but orders have 
recently been issued requiring it* adoption in all carnages which 
are used on any but short local services. l"hc development of 
the traffic lias been «> rapid and the scarcity of fundi so great 
that moat of the railways have an insufficient supply of stock, 
and in times of native lairs goods wagons have to be used 
extensively for the conveyance of third-class passengers. 

Good* The broad-gauge wagons followed the English practice, 

Mock being of the four wheeled type, with side buffers and of light 
carrying capacity. When the metre gauge was introduced, 
side buffers were not used in the metre-gauge vehicles, and the 
American type of central coupling was adopted. The bogie 
wagon on eight wheels was at the same time introduced. As 
knowledge of railway management improved, the economy of 
increasing the carrying capacity of wagons as compared with 
their tare or dead weight was realised ; and much attention has 
been devoted to the question, with the result that, while the 
weight carried by the best type of four-wheeled goods wagon 
in 1880 was. on the broad gauge, 10 tons, and on the metre 
gauge 5 tons, by 1904 it had risen to 15 j tons on the former, 
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and to 10 tons 00 the latter. To the development of the four- 
wheeled wagon, however, there is a limit ; and in America it has 
been entirely superseded by the eight-wheeled or bogie waggon, 
the most modem type of which has a capacity of 50 tons, with 
a tare of 17-3 tons. In India the full advantages of the bogie 
type have never been appreciated, and its few drawbacks have 
prevented its more extensive adoption. Owing to lack of funds, 
the supply of goods stock in India has not kept pace with the 
development of traffic; and during the busy season, when 
export is at its height, it is impossible to meet all demands 
promptly, and complaints are made every year, especially by 
the coal trade. Larger allotments of funds are now being 
made annually for rolling stock, and the supply is being brought 
up to the demand as quickly as the stock can be constructed. 

Like the wagons, the engines have followed the English practice, Bagtoes. 
and arc based on English design. Wide there has been much 
improvement in their hauling capacity, engines of power suitable 
to the heavy goods traffic of the country cannot be introduced, 
because of the limitations placed on axle toads so as to keep them 
within the carry mg power of the bridges. These restrictions affect 
the average loads in goods trains. The best results on broad- 
gauge lines are obtained on the Bombay. Baroda, and Central 
India Railway, where the load averages 166 tons (on the metre 
gauge line Rljputlna-Mllwl Railway, worked by the same 
company, it averages 1354 torn), compared with 518 tons on the 
4 ft 84 inches gauge Pennsylvania Railway in America. Much 
has been done in India to improve the average load by better 
management ; but really economical loads can be obtained only 
by following the American practice of employing wagons of 
greater carrying capacity and more powerful engines, and these* 
cannot he introduced until the road has been strengthened. 

When the idea of constructing railways in India was first hconoalc 
started, it was considered that there would be little passenget jjjjj* 
traffic on account of the poverty of the people, and that the 
chief business would be derived from goods. It was not rinmpr 
realized how important a part pilgrimages to the numerous 
sacred shrines and riven all over India play in the daily life of 
the population. Before railways were open pilgrimages occu- 
pied months and absorbed the savings of a lifetime. A trip to 
Purl or Hardwlr, or any other of the popular Hindu shrines, is 
no longer a formidable undertaking. The cost is comparatively 
trifling, and the journey involves an absence from home of 
only a few days. No religious festival is now held without 
bringing, often from very long distances, thousands of devotees 
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to the sever*! shrine* Even M^cca has been bought within 
easier reach of the faithful ; and large numbers of Muham- 
madans, not only from India but also from Central Asia, no* 
undertake the pilgrimage, which before was possible only for 
the wealthy. Another factor overlooked was that cheap, easy, 
and quick communications would enable the surplus population 
in congested areas to move to the more sparsely populated 
parts of the country, where labour akme was needed to make 
the soil yield bountiful harvest*. Thousands now travel 
annually to the jute fields and tea-gardens of Eastern Bengal 
and Assam, the rice-swamps of Burma, and other ports of the 
country , and distance no longer hinders the movement of the 
people. The greater the extension of the railway system, the 
more marked has this movement been ; and the i-usengcr 
traffic contributes to the business of railways to a very much 
larger extent than was anticipated. The development has 
been in all classes; but the principal increase has been in 
third-class passengers, of whom nearly *00.000,000 were carried 
in 1904 at an average rale of * 34 pin (or 0195 of a penny) 
per mile, yielding a revenue of 990 U** The other clastev 
brought the total number of passengers up to 1*7,000.000. and 
the total passenger earnings to 1 1 76 lakhs. 

In a country which is almost entirely agricultural, and with dis 
lances so great as in India, the principal traffic of railways must 
necessarily be in good* Before railway* were made, the cultivator 
derived little benefit from an abundant harvest. Hiv market* 
were confined to a small area ; and if the supply was greater 
than the demand, as it would be in a good season, price* fell, 
.and he was deprived of the profits from the larger yield and 
often found it more economical to leave part of his crop uncut. 
Railways have altered these conditions. The improvement in 
communications has equalized prices in the case of agricultural 
produce within reasonable distance from a railway. When 
harvests are abundant, food stuffs no longer rot for want of 
buyers, since the farmer has access to aH the markets of the 
world The development in goods traffic has consequently 
been even more marked than in the case of passenger traffic. 
The total quantity of goods carried in 1904 was 51,000.000 
tons, and the income derived fmm it was 15 crorcs, the average 
rate charged per ton per mile being 5-39 pies (or 0 46 of 
a penny). The traffic consist' chiefly of grain and seeds 
(11,361,000 tons), coal (9.397,000 tons), cotton (1.584.000 
tons), jute (1,500,000 tons), salt (1,647.000 tons), sugar 
(1.447,000 tons), and timber (1,150.000 tons). All this traffic 
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was in country produce. A large pan of the grain and seeds, 
cotton, and Jute is exported ; but the rest remains in the 
country, and the extent to which it circulates between different 
places may 6e judged by the tact that the distance each ton of 
goods was carried, reckoning the distance travelled over each 
railway as a separate journey, averaged 17*$ -miles. The 
greatest development in recent yean has been in the coal 
traffic. The principal collieries are situated in Bengal, and 
they are practically the only total source of supply for all 
Northern, Western, and Central India. For some time move- 
ment was prevented by high rates, and these regions found it 
cheaper to import from England ; but the reductions made in 
recent yean have caused the almost complete displacement of 
English coal by Indian. Except in the neighbourhood of the 
collieries, coal is still too expensive for domestic use by the 
natives, but further large reductions in the rates for coal are in 
contemplation. 

The development of local products, with a corresponding Import 
increase in the wealth of the people, has led to a greater 
demand for manufactured goods from foreign countries, and 
a marked increase in the import trade accompanies the exten- 
sion of the railway system. 

For the working of railways a large staff is required, the luff 
number employed in 1904 being 4*1.000 persons, of whom r1 ' 1 ' ° ,c ' 

407.000 were Indians and ij.ooo Europeans or Eurasians, 

1 3.000 of the latter being enrolled as volunteers This does 
not. however, represent the total number that depend on railways 
for their livelihood, as it excludes all contractors and their 
labourers and all daily-paid employes On every railway, 
workshops are maintained which afford occupation to a large 
number of mechanics, and on the larger systems these work 
shops are very extensive. No railway at present undertakes to 
build its engines and wagons complete from start to finish. 

'Hie ports come out from England, and are only put together 
in India. Rut the East Indian and RljputAna-Malwl Rail- 
ways have begun to make their operations include complete 
construction, and the other Urge railways are moving in the 
same direction. 

While the benefits conferred by railways are at all times Effect of 
great, their value is most realized during periods of famine. 

Famine is never universal throughout India ; for when one area 
is suffering, another is likely to have an abundant harvest, and 
railways have made it possible for the deficiencies of the former 
to be supplied from the surplus of the Utter. The word 
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famine no longer mean* scarcity of food. It now means 
only scarcity of money to buy fo6d, which is always less diffi- 
cult to meet- I hiring the twelve months ending September 30. 
1900, food-grains to the extent of nearly 2,500.000 tons were 
imported by the affected areas, which in ordinary years export 
about 250,000 tons. But for the railways, it would not have 
been possible to tflcct such vast movements of grain. The 
importance of good communications as a means of mitigating 
the suffering caused by famine is aril illustrated by the history 
of the Onssa famine of 1*65-6, when ships laden with grain 
were prevented by the winds of the south west monsoon from 
leaving Calcutta, and it was impossible to supply food to the 
starving people. 

It is less easy to gauge the moral influence which railways 
have exercised on the habits and customs of the people. It is 
often said that they are helping to break down caste ; but it 
is doubted by many, whose opinions are entitled to respect, 
whether there has been any weakening of caste prejudices 
among the orthodox. There can. however, be little doubt 
that increased travel, and the mixing of all castes in carriages 
which railway travel necessitates, mud produce greater toler- 
ance. if it does iso more. 

The 28,054 miles of railway open «" June 30, 1905. arc 
worked as thirty three separate undertakings, of which the 
mmt important are described below. Further statistics will be 
found in the Appendix (pp. 411-17)- 

The Assam-Bengal Railway, which is constructed on the 
metre gauge, starts from Chittagong and runs through the 
Surmi valley and across the North Cichlr hilW into Assam. 
It is worked under a limited guarantee by a company whose 
contract is terminable in 1921. The railway is not at present 
connected with the other systems of India, but a line is under 
construction between Dhubri and Gauhlti to link it up with 
the Eastern Bengal Sute Railway. It is 740 miles long, and 
has been very costly to construct on account of the section 
across the North Clehlr hills. The country through which it 
pusses is very sparsely populated, and much of the labour 
required for its construction had to be imported. The railway 
was only completed m March, 1903. so that there has been 
little time to work up a business ; and in 1904 the loss to the 
( '.ovemment on account of interest charges amounted to more 
than 40} lakhs. Efforts are. however, being made to 
encourage traffic by improving the port of Chittagong and by 
arranging for direct shipments from that port to Europe. These 
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measures and the connexion of the line with the Eastern Bengal 
State Railway will improve its revenues, but there seems little 
prospect of its ever paying its way until the system is largely 
extended by the addition of feeder lines. The number of 
passengers earned in 1904 was r, 11 9,000, of whom *,187,000 
were of the third class. The quantity of goods earned was 
361,000 tons, consisting principally of jute, rice, and tea. 

The Bengal and North- Western Radway was constructed on 
the metre gauge by a company, without any Government 
assistance other than free land, and was opened to traffic in 
1885. The system as it exists at present was begun in 1874. 
as the Tirhut State Railway, by the construction of a line from 
Muzaflarpur to the left bank of the Ganges opposite Mokameh 
Ghftt, the river station on the East Indian Railway. In 1890 
this line was leased by Government to the Bengal and North- 
Western Railway Company. Since then extensive additions 
have been made to both sections of the railway ; and at the 
end of June, 1905, the system consisted of 1,468 miles, occupy 
ing the whole country north of the Ganges between the Gogra 
and the Kosi. At several points on the Ganges traffic is 
exchanged with the East Indian Railway, usually by steamers ; 
but at Semaria and Barari Chits there are ferries, on which 
wagons are brought across the river to the East Indian Rail- 
way at Mokameh and Bhlgalpur Ghlts. For many years the 
system was entirely isolated ; bat in 1897 it was connected 
with the Rijputlna metre-gauge system at Cawnpore, and in 
1901 with the Eastern Bernal State Railway at Katihlr. It 
has since been connected with the Oudh and Rohilkhand 
Railway at Benares, J sun pur. and Shlhganj ; and a proposal is 
under consideration for its extension to Allahibid via Benares. 
The districts traversed by the system are among the most 
fertile and populous in India, and make good the deficiencies 
in the labour supply of other parts. The total number of 
passengers carried in 1904 amounted to 1 3,000,000, of whom 
1 *,500,000 were of the third class. The quantity of goods 
carried was 1,750,000 tons, conusring chiefly of rice, grain, 
sugar (raw), seeds, opium, and indigo. The railway was con- 
structed cheaply. It has always been very economically 
worked, and is one of the most successful undertakings in 
India. The contract is terminable in t93*, but the lease of 
the Tirhut State Railway may be determined in 1919. 

The Bengal-Nlgpur Railway was commenced as a metre- 
gauge line from Nagpur to Chhattlsgarh in the Central Pro- 
vinces. In 1887 a company was formed under a guarantee, 
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which took over the line, converted it to the broad gauge, and 
extended it to Howrah, Cuttack, and Kami. In 1901 a part 
of the East Coast Sate Railway from Cuttack to Viragapatam 
was transferred to it, and in the same year sanction was given 
for an extension to the Jherrii coal fields and for a connexion 
with the grand chord of the East Indian Railway at Hanhar- 
pur. This portion of the system a on the broad gauge, and 
is 1,696 miles long ; but Ihete are also 343 miles on the 1 ft 
6 inches gauge, and 175 more miles on the latter gauge are now 
under construction. The line is laid with single track through- 
out, except for 69 miles out of Howrah. It it separated from 
the town and port of Calcutta by the rivet Hooghly ; but the 
physical breach has been overcome, so far as goods traffic is 
concerned, by a ferry which takes the wagons across the hver 
without breaking bulk. The line runs through the Central 
Provinces and Western and Southern Bengal, and has always 
been in competition with the East Indian and Great Indian 
Peninsula systems. It aftwds the shortest route between 
Calcutta and Bombay ; but the greater part of the line passes 
through sparsely populated country, and its passenger traffic 
would not be heavy but for the town of Purl, situated on the 
East Coast section, which dram thousands of pilgrims annually 
to the sacred shrine of JagannUb. The total number of pas 
sengers carried in 1904 was 7,750.000. of whom 7, *50, 000 
were of the third class. The goods traffic amounted to 
3,150.000 tons. Until 1905. although the railway had access 
to some of the coal-fields in Bengal, the shortest route from 
them to Calcutta lay over the East Indian Railway, and under 
the rates prescribed by Government the traffic passed by that 
route and yielded very little revenue to the Bcngal-Nlgpur 
Railway. In 1905 an agreement was come to with the East 
Indian Railway equalising rates by both routes, and permitting 
traffic originating on the Bengal- Kigpur Railway to be carried 
by that route to Calcutta. The effect on the revenues of the 
Bcngal-Nlgpur Railway has been very marked. Until 1904 it 
had always been worked at a loss to the state, but in that 
year there ns a small surplus. The earnings in the first half 
of 1905 have been large : and with the additional revenue 
that will now be obtained from the coal traffic, there seem 
prospects of the line ceasing to be a burden on the general 
revenues of the country. Besides coal, of which 1,150,000 tons 
were carried in 1904, the traffic consists chiefly of cotton, 
tanning barks, grain and seeds, jute, meals, oil, salt, stone, 
and timber. Iron ore in considerable quantities lias recently 
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been discovered at Gurmashim in the neighbourhood of the 
railway, and proposals arc now before Government for the 
construction of large iron-works and a railway to serve the 
mines. 

The Bombay, Baxoda, and Central India Railway is one of Bombay, 
the original guaranteed railways. It was commenced in the ^ U|| ' |nl 
first instance from Surat via Baroda to Ahmadibid, but was indMlUtl 
subsequently extended to Bombay. The original contract was T 
terminable in 1880 ; but the period was extended to 1903, on 
the condition that the line was continued to Vitmmglm to 
serve the KhJrlghoda salt-works and to Wadhwln to serve the 
Native States of Klthilwlr, conditions which were duly ful- 
filled. This portion of the system was constructed on the 
broad gauge and is 504 miles long, of which *51 miles are 
double line. In 1883 Rijput*na-Mllw» metregaugc 
system of state railways was leased to the company. Several 
additions have since been made by the lease of branches and 
extensions constructed by the Government, by Native States, 
and by companies independent of the parent line , and at the 
end of June, 1905. the undertaking consisted of 868 miles on 
the broad gauge, s.ois on the metre gauge, and 13s on 
narrower gauges : a total of 3.0** miles, which makes It the 
second longest system in India under one management The 
line, beginning at Bombay, runs north along the west coast to 
V.ramgim, with branches on the broad gauge from Surat to 
Amalncr on the Great !nd«n Peninsula Railway (the Tipti 
Valley RailwayX and from Anand to Ujjain. At Ahmadibld. 
the Rljputlna metrogauge system begins, and running through 
the Native States of Rijputlna, extends to Agra and Cawnpore 
in the United Provinces, and to Delhi and Bhatinda in the 
Punjab. From Ajmer a branch runs through Central India to 
connect with the Great Indian Peninsula at Khandwl. There 
are numerous important places of ptlgnmagc on the system, 
and, though the railway passes through somewhat sparsely 
populated tracts, many large cities and towns are served by it. 

The passenger traffic, therefore, is considerable, amounting m 
.904 to 34.500.000 persons, of -horn s6.s30.000 -ere of the 
third class. With direct access to the port of Bombay from a 
large part of North-Western and Central India, the goods 
traffic is heavy, amounting in 1904 to 3.230,000 tons. Besides 
the salt-works at KhJrighoda already referred to. the Simbhar 
Salt Lake is situated on the system, and the salt works in the 
Jodhpur State are served by it These three places are the 
only sources of supply between Bombay in the south, Calcutta 
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in the east, and the salt mines in the north of the Punjab, and 
consequently provide all the salt consumed over a very large 
area, the quantity earned by the Bombay, Baroda, and Central 
India Railway in 1904 amounting to 400,000 ton*. Besides 
salt, the traffic consists chiefly of grain and seeds, cotton, 
metals, stone, sugar (raw), timber, and wood. An extension of 
the Anand-Ujjain branch to connect with Muttra via Bharatpur 
is now under construction on the broad gauge, and sanction 
has been given for the linking up of Bombay and Sind by a 
bread-gauge line from Vmungim to Kotri on the North- 
Western State Railway ; but these lines will not come under 
the management of the existing company. The contract ter- 
minated at the end of 1905. but the working of the entire 
system has been entrusted to the old company under new 
conditions. Although the company's section has always earned 
enough to cover its guarantee, it has in most years been 
worked at a lots to the state, because of the condition that the 
earnings of the two half-years shall be treated separately. The 
lots has, however, always been more than made good by the 
profits of the Rljpulina-MilwA section. 

Like the Assam- Bengal, the Burma Railway is an isolated 
line ; and there is little prospect of its being connected with the 
railway systems of India in the neat future, on account of the 
very difficult and sparsely populated country which intervenes. 
It was begun as a state railway, but was transferred in 1896 to 
a company under a guarantee. It is constructed on the metre 
gauge and is 1,340 miles long. During the past five years it 
has always yielded a surplus to the Government, which in 1904 
amounted to 15 lakhs. The number of passengers carried in 
1904 was 16,000,000, of whom 15,730,000 were of the third 
class. The quantity of goods amounted to *.000,000 tons, 
consisting chiefly of rice and timber. 

The Eastern Bengal Railway was promoted under the 
original form of guarantee, and was constructed on the broad 
gauge, ITw first portion of the line, running from Calcutta 
to the flanges at Kushtia and Dimukdia, was opened in 1861. 
In the same year a line was opened from Calcutta to Port 
Canning, which was purchased by the state in 1868. In 1874, 
sanction was given for the construction on the metre gauge 
of a line known as the Northern Bengal Slate Railway, which 
ran from the north bank of the Ganges to Siliguri at the 
foot of the Himalayas, through which the route lay to the 
sanitarium of Darjeeling. These two portions of the line 
cont nued to be separated by the river Canges, across which 
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traffic was earned in steamers, and were separately worked, 
the former by the company, and the latter by the state, 
until 1884, when the company’s contract terminated, and the 
systems on both sides of the riser were amalgamated into 
one undertaking and worked as a state railway. The system 
has been extended at different times, the latest addition being 
the Bengal Central Railway from Calcutta to Khulna, whose 
contract expired on June 30, 1905. At that date the entire 
system consisted of 495 miles on the brood gauge, of which 
nr miles are double; 688 miles on the metre gauge, and 
89 miles on narrower gauges : a total of l, >7 a miles. A more 
direct route is now under construction between Calcutta and 
the Bengal and North-Western Railway, which will run via 
RAn&ghAt and Godiglri on the banks of the Ganges to 
KatihAr, the junction with the Bengal and North-Western 
Railway. The Ganges is not to be bridged at present, and 
the portion of the line south of it will be on the broad gauge, 
and the rest on the metre gauge, the lota! length lieing 
aoa miles. As its name implies, the Cittern Bengal Railway 
senes the whole of Eastern Bengal. It extends on the north- 
east to Dhubri, from which place a line is under construction 
to connect with the Assam Bengal Railway at Gauhiti ; on 
the north-west to Kanhlr, where it connects with the Bengal 
and North-Western Railway ; on the north to Sillguri, whence 
the Darjeeling HimJlayan a feet gauge railway runs to Dar- 
jeeling, the summer capital of the Bengal Government ; and 
on the south to Diamond Harbour and Fort Canning. It 
also works the Dacca section of 137 miles, which is an 
isolated line, separated from the main railway by a long 
steamer journey. The whole of Eastern Bengal is cut up 
by rivers and canals, and much of the traffic carried by the 
railway is derived from, or is intended for, places which can 
be reached only by simmer*. Arrangements exist aith the 
India General Steam and River Navigatkwi and the Rivers 
Steam Navigation Companies for the carriage of a portion 
of this traffic in conjunction with the railway, but the com- 
petition with these companies, and with river craft generally, 
is great. One of the great drawbacks with which the railway 
has to contend is the physical obstacle of the Ganges and 
other rivers, the expense of bridging which has been considered 
too great, thus involving the transhipment of all traffic. The 
rise and foil of the Ganges at different seasons of the year 
are SO great, and the erosion of the banks so constant, that 
it has hitherto been considered that a wagon ferry would 




Em 

Indian 

Railway 



394 THE INDIAN EMPIRE [ chap . 

be impracticable in connexion with the Eastern Bengal State 
Railway. In 1904, however, a rough ferry was starred as an 
experimental measure for certain kinds of traffic. If the 
monsoons do not prove a serious difficulty, this service will 
no doubt be extended to all goods stock, and in lime also 
to coaching vehicles. The line passes through a populous 
and fertile country. Its passenger traffic in 1904 amounted 
to 14,500,000 persons, of whom more than 12,000,000 -ere 
of the third class ; and its goods traffic amounted to 2.500,000 
tons. The latter consists chiefly of jute, tea, rice, spices, and 
tobacco, which are grown more or less extensively in the area 
served by the railway; and of cotton goods, grain, oilseeds, 
and sugar, imported from other parts of the country. While 
the Eastern Bengal Railway was worked by a company under 
a guarantee, and for some years later, it usually caused a loss 
to the state; but since 1887 it has always yielded surplus 
profits after paying all interest charges, and the profit in 1904 
was nearly 14 lakhs. 

The East Indian Railway was one of the throe originally 
sanctioned fur construction as experimental lines under the 
old form of guarantee. The first section from Howrah to 
Pandua was opened for traffic in 1854, and at the time of 
the Mutiny in 185; the line was open as far as Rinlganj. 
It was constructed on the broad gauge; and at the end of 
June, 1905, the system, including leased lines, was 2.225 miles 
in length, being the fourth longest railway in India under 
one management. The railway was originally designed to 
follow the course of the Ganges, but in 1866 sanction was 
given for the construction of a chord line from Sltarlmpur to 
Luckcesarai. To shorten still further the circuitous route 
followed, sanction was given in 1901 for the construction of 
a grand chord from SlUrirnpur to Mughal Sarai. which is 
expected to be opened in 1906. The line now rum from 
Howrah to Kilka, the section from Delhi to Kilka being 
owned by the l)elhi-L'mb«JU-K 3 )ka Railway Company, and 
from Allahabad to Jubbulpore From KUka a railway on the 
2 ft. 6 inches gauge runs to Simla, the summer capital of the 
Government of India The East Indian has numerous short 
branches, many of which were necessitated by the fact that 
the towns they serve were avoided in the first construction 
of the line ; but no Urge feeder branches of its own. It hold*, 
at present, however, the only direct access to the port of 
Calcutta from Northern India, and is consequently fed by- 
all the large railway systems connected with it. In other 
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respects also it has been exceptionally well placed- The line 
passes through the richest and roost populous districts of 
India, and serves many Urge and important cities. All the 
principal coal-fields in India are situated on it. and for many 
years the only route to these Uy over the East Indian 
Railway. As might have been expected under such circum- 
stances. the line has never lacked traffic. In 1904 the total 
number of passengers carried was *5,000,000, of whom 
2 1 ,500,000 were of the third class. Lying between the 
summer and winter capitals of the Government of India, it 
carries a large number of upper-class passengers, and is one of 
the few railways in India which makes a profit out of its first- 
class passenger traffic. Its goods traffic is greater than that 
of any other railway. In 1904. 1 2.250,000 tons of goods 
were carried, consisting chiefly of coal, cotton, grain and 
seeds, jute, metals, oils, opium, salt, spices, stone, sugar, and 
tobacco. Of these commodities the traffic in coal is the 
heaviest, the quantity in 1904 amounting to 6,000,000 tons, 
which represents nearly one-half of the total traffic and more 
than one-third of the total earnings. The weight of coal 
carried by all the railways in India amounted to 9,150,000 
tons, so that the East Indian carried two-thirds of the whole. 
In the construction of the line the only physical difficulties 
to be overcome were a few large rivers ; and out of the whole 
length of a ,115 miles, no more than 345 miles have gradients 
steeper than 1 in 300, and only 63 miles have gradients 
steeper than 1 in 100. The cost of working such a line 
would in any case have been moderate But years ago the 
administration had the foresight to purchase a colliery ; and 
with this circumstance added to easy gradients, the cost of 
working is as low as 33-89 per cent, of the gnus earnings, 
a lower result than has been obtained on any other Urge- 
railway in the world. Up to 1879 the East Indian Railway 
continued to work under its original contract. In 1880 the 
Government purchased it, paying the shareholders by annuities, 
but leased it again to the company to work under a contract, 
which is terminable in 1919. The terms of this contract arc 
that, after payment of working expenses and all interest charges, 
including annuity, any surplus up to *5 lakhs is divisible in 
the proportion of four-fifths to Government and one-fifth to 
the company, and any excess over 25 lakhs in the propor- 
tion of fourteen-fifteenths to Government and one-fifteenth to 
the company. The surplus earnings hase always exceeded 
the 25 lakhs. The East Indian Railway was the only one of 
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the old guaranteed lines which completely emerged from the 
unprofitable stage, and since its acquisition (and for years 
previously) has yielded large profits to Government, those for 

1904 amounting to more than 1 88 lakhs. 

Great The Great Indian Peninsula Railway was the earliest line 

Si | undertaken in India. It was promoted by a company under 
nod Indian a guarantee of 5 per cent, and the first section from Bombay 
Rsllwa** IO Thana (** mJe *) ™ °P C,K< * to traffic in 1853. Sanction 
~ was subsequently given for the extension of this line via Poona 
to RaichOr, where it connects with the Madras Railway ; 
through Khindesh to Jubbulporc, where it meets the Hast 
Indian Railway; and to Nlgpur. where it Joins the Bengal- 
Nlgpur Railway. Soon after leasing Bombay the Western 
Ghats are encountered ; and as it was found impracticable 
to serve both lines by a single railway to the top of the 
plateau, the line to Poona necessitated the ascent of the Bor- 
ghat. and that to Jubbulporc and Nlgpur the ascent of the 
Thalghat. These sections are 15! and 9} miles long respec- 
tively, and the total rise is 1,831 and 97* feet. There are 
twenty-five and thirteen tunnels, and 14 and 5 miles of gradients 
of i in 50 and less, the steepest bring 1 in 37 for a distance 
of 1 4 and 4} miles respectively. The work was commenced 
in 1856 and 1837. and was finished in 1863 and 1865. The 
survey of these ghlt lines occupKd many working seasons 
before the alignment was settled, and the difficulties en- 
countered in their construction were very great. The through 
lines to Rakhiir, Jubbulporc, and Nlgpur were opened in 
t 87 t, 1870, and 18A7. In 1885 the Indian Midland system* 
was undertaken by a company under a limited guarantee j 
it extends from Itirsi on the Great Indian Peninsula to Agra 
and Cawnporc. with branches to Mlnik|Nir, Kami, UJJain, 
and Blran. The Agra- Delhi chord railway was opened in 

1905 and made over to the Great Indian Peninsula Railway, 
giving it direct access to the granaries of the Punjab and 
Northern India. In 1900 the Great Indian Peninsula con- 
tract was terminated ; and under arrangement with the Indian 
Midland Railway Company that line was amalgamated with 
the Great Indian Peninsula Railway, and leased to a company 
to work, the terms being that if there is any surplus after 
payment of certain liabilities and working expenses, nineteen- 
twentieths shall be paid to Government, and one-tsrenlieth 
to the company. The Great Indian Peninsula system as 
now constituted consists of 7,988 miles, 467 of which are 

’ Pcitioe* of tbn system had teen opeced pcncoly at ihcwt tranche*. 
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double line, all but 18} miles being on the broad gauge. It 
is the third longest railway in India under one administration. 

It passes through sparsely populated tracts of country, but 
it serves several large cities, and forms the route by which 
mails, troops, and passengers from all parts of India (the 
portion served by the Bombay, Baroda, and Central India 
system alone excepted) travel to and from Bombay tn rvutr 
to Europe. Its first -class traffic is thus the highest of any 
railway in India. The number of passengers carried in 1904 
amounted to as, $00,000, of whom 17,000,000 were of the third 
class. It does not carry intermediate class passengers, so 
that the difference between the third class and the total repre- 
sents first and second class passengers only. The goods traffic 
on the system amounted to $.000,000 tom. The railway run. 
through the great cotton belt of India in Bertr, Khindeih, 
and the Deccan; and. while grain and seed* arc the chief 
traffic, it carries more cotton than any other railway, the 
quantity in 1904 amounting to no.ooo tons out of 1, $00,000 
tons for the whole of Indu. Its other traffic consists of dye- 
stuffs, metals, 01b, provisions, salt, spices, stone, sugar, and 
timber. The Great Indian Peninsula Railway was very costly 
to construct, and, although to favourably placed, it has in 
most years been worked at a loss to the state. The loss, 
however, grows Ins every year, and in 1904 amounted to only 
4i lakhs. 

The Madras Railway was the third of the three railways Msdns 
commenced as experimental lines, under the original form of 
guarantee of $ per cent. It was projected to run in a north 
westerly direction to connect wiih the Great Indian Peninsula 
Railway, and in a south-westerly direction to the west coast 
near Calicut. It has since been extended to Axhikal on the 
west coast above Cannanore, and to Bangalore by a branch 
from JallrpcL In 1894 a branch to the Kolir gold fields con- 
structed by the Mysore State, in 1901 the portion of the East 
Coast State Railway between Vixagapatam and Madras, and in 
1903 the Nllgiri metre-gauge railway from McttuplUiyam to 
Coonoor (now under extension to Ootocamund) were added to 
the system. At the end of June, 1905, the system was 1.493 
miles long, of which 48 miles were double line. The contract 
of the company was terminable in 188a, but in 1871 the date 
for purchase was extended to 1907. The line has always been 
handicapped by the inferiority of the Madras harbour, where 
the difficulties of working increase steamer freight* and drive 
traffic to the Bombay route. The country traversed is popu- 
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lous and fertile, but part of it is very subject to drought. In 
1904 the number of passengers carried was 14.500.000, of 
whom 13,500,000 were of the third class. The goods traffic 
in the same year amounted to 3,000,000 tons, consisting 
chiefly of coal, cotton, dyes, grain and seeds, fruits and vege- 
tables, metals, oils, provisions, salt, spices, sugar, stone, to- 
bacco, timber, and hides and skins. At no period during its 
existence has the Madras Railway earned its interest charges 
during the full year, and in only three half-years has it earned 
any surplus profits. Since the transfer of the East Coast State 
Railway, its income has improved, but it still involves the slate 
in a considerable loss, the deficit for 1904 being >34 lakhs. 

The North Western State Railway began its existence as the 
Sind, Punjab, and Dili Railway, which was promoted by a 
company under the ceiginal form of guarantee, and extended 
from Delhi to Multln m Lahore, and from Karachi to Kotn. 
The interval between Kotri and MulUn was unprovided with 
a railway, and traffic was exchanged between these places by 
a ferry service on the Indus. In 1871 and 1871 sanction was 
given for the connexion of these two points by the Indus Val- 
ley State Railway. At the same time the Punjab Northern 
State Railway from lahore northwards towards Peshawar was 
begun. In 1886 the Sind, Punjab, and Delhi Railway was 
acquired by the state and amalgamated with these two rail- 
way*, under the name of the North-Western State Railway. 
It has since been extended in all directions ; and at the end of 
June, 1903, the administration worked 4,0*8 miles of railway, 
of which 170 miles were double line, and 1,04s miles had heen 
built for strategic purposes along the north west frontier. It is 
now the longest railway in India under one administration. It 
includes the Southern Punjab Railway, constructed and owned 
by a company, and the railways owned by Pati&la and other 
Native States in the Punjab. It rum through the wheat grana- 
ries of India, and through some large and po|Mikxis cities and 
cantonments, but it has been severely handicapped by long 
stretches of strategic and semi -strategic lines. The canal and 
colonisation schemes of the Punjab Government have, how- 
ever, given a great impetus to the traffic. In 1903 it covered 
its interest charges for the first time, and in 1904 yielded a 
profit to the state, after paying all expenses and interest 
charges, of nearly 74 lakhs. The number of passengers carried 
in 1904 amounted to 25.500,000, of whom 24,000,000 were of 
the third class. The quantity of goods amounted to 6,500,000 
tons, the principal traffic being in grain (chiefly wheat) and 
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weds, of which 2,150,000 tons were carried, a larger quantity 
than by any ocher railway in India. The chief rock-salt mines 
in India are situated on the line, and the greater part of the 
Punjab is supplied with salt from this source. The other 
traffic consists of coal, cotton, fruits and vegetables, metals, 
oils, provisions, stone, sugar, timber, and wool. The port for 
the railway is Karachi, and the development of traffic has been 
more rapid than either the port or the railway has been able to 
keep pace with. Both are in process of improvement, and large 
orders have been placed for rolling stock. Several new canal 
and colonization schemes are under construction or contem- 
plation, and there is every prospect of the North-Western State 
Railway proving one of the most successful systems in India. 

The Oudh and Rohflkhand Sutc Railway was another ofOadhsad 
the line* constructed under the original form of guarantee. It 
began on the north bank of the Ganges and ran through Oudh sutr 
and Rohtlkhand, at no great distance from the East Indian Kstlwsy. 
Railway, as far as Sahdranpur, where it connects with the North- 
Western State Railway. For many years it had no continuous 
connexion at its eastern extremity, and it was not till 1887 that 
the bridge over the Ganges was completed and the line was 
linked with the East Indian Railway. A chord line has since 
been constructed from Benares to Lucknow, and a branch 
from FyzAbAd to AllahlbAd, the bridge over the Ganges com- 
pleting this latter connexion having been finished in 1905. 

To effect a connexion between the metre-gauge systems to 
the north and those to the south of the Gardes, a third rail 
was laid between Burhwal and Cawnpore. With the exception 
of this link of 80 miles, the entire system is on the broad gauge 
and is 1.277 mil «* long- The company’s contract expired in 
1889, when the railway was purchased by the state and has 
since been worked as a state railway. It runs through some 
of the most populous and fertile tracts of India, and really 
holds the shortest route between Bengal and the Punjab ; but 
in consequence of not having direct access to Calcutta, its 
traffic has to a large extent been local. Like all the original 
railways, it has few feeder lines of its own and is thus depen- 
dent on other railways. The metre-gauge systems arc now 
threatening to divert part of the traffic which it has hitherto 
carried. It serves the two hill stations of Mucsoorie and Nainl 
Tal and the two very sacred towns of HardwSr and Benares. 

Its passenger traffic in 1904 amounted to 9,750,000 persons, of 
whom 8.750,000 were of the third dass. The goods traffic in the 
same year was 2,500,000 tons, consisting chiefly of coal, cotton. 
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grain and seeds, metals, opium, salt, sugar, and timber. Up 
to 1898 the line never earned it* interest charges and was 
always worked at a loss to the state. Since then it has yielded 
a small profit. 

The South Indian Railway is the last of the original guaran- 
teed lines. It was begun by the Great Southern of India Rail 
way Company as a broad-gauge line, but was converted in the 
seventies to the metre gauge, as it was thought that the same 
capital would allow of more mileage being constructed on the 
latter gauge. The line has been extended since it was first 
projected, and now serves the whole of Southern India south 
of the south-west line of the Madras Railway. It is 1,353 
miles long, and is connected with the Southern MahratU metre- 
gauge line at I >harmavaram. Between Tuticonn and Ceylon 
a ferry service has been arranged by which traffic of all kinds 
is booked in connexion with the railway. The line passes 
through populous districts, with many places of pilgrimage on 
or near it, notable among which is Rlmcswaram. The pas- 
senger traffic it consequently heavy, amounting in 1904 to 
19,000,000 (tenons, of whom 18,500,000 were third class. Un- 
like every other railway in India, the goods traffic yields less 
revenue than the passenger, the earnings being 58! and 734 
lakhs respectively. The quantity of goods carried amounted 
to 3,500,000 tons, consisting chiefly of cotton, fruits and vege 
tables, grain (chiefly rice) and -cedi, metals, oils, provisions, 
salt, spices, sugar, and limber. In 1891 the company's con- 
tract expired and the line was purchased by the state, but 
leased to the company to srock. Up to 1899 it only once 
covered its interest charges and was worked at a loss to the 
state. Since that year, however, it has yielded profits regu 
lady to the Government, amounting in 1904 to 18J lakhs. 

The Southern MahratU Railway was begun as a branch from 
Hotgi to Gadag for protective purposes against famine. In 
1883, in consequence of a treaty entered into with the Portu- 
guese Government for its connexion with the Portuguese Rail- 
way from Marmagao to the frontier, it was extended to Castle 
Rock, and also to Pouna and Bcllary. It has since been 
connected with ikrwJda, where it joins the Madras and 
Nulm's Railways, and with the system of railways constructed 
in the Mysore State. It was promoted by a company under 
a guarantee, and is constructed on the metre gauge. The 
system comprises 1,687 miles of line, including the Mysore 
Native State Railways and the Portuguese Railway, which was 
leased to it in 190*. It serves the southern part of the 
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Bombay Presidency, the northern [an of the Madras Pre»i- 
dency, and the Stttc of Mysore. The country traversed 
is sparsely populated in many parts and is my subject to 
drought. The number of passengers earned in 1 904 wa> 
7.250,000, of whom 7.000,000 were of the third class. The 
quantity of goods earned amounted to i, *50,000 tons, consist 
mg chiefly of cotton, dyes, grain and seeds, metals, oils, 
provisions, salt, spices, stone, sugar, and timber. Prior to the 
transfer of the West of India Portuguese Railway to its manage 
ment, all traffic to and from Europe had to pass through 
Bombay, either by way of Marmagao and a local steamer 
service, or via the Great Indian Peninsula Railway, A 
through service with Europe via Marmagao has now been 
arranged for, which, in relieving the traffic from the necessity 
of passing through Bomhay, will alio ultimately free it to 
a Urge extent from the pressure of competition, though the 
immediate effect of the change has been the cancclment by the 
Great Indian Peninsula Railway of the agreements the object 
of which was to prevent unrestricted competition. The line- 
runs through very hilly country and its working expense* have 
consequently been high. It has never earned its interest 
charge* and has always been worked at a lots to the state, the 
loss being intensified by the condition in the contract that 
a quarter of the net earnings must be paid to the company 
before interest charges are deducted The loss in 1904 was 
more than si} lakhs. The contract is terminable in 1907. 

The principal Native State Railways are: the Nuira’s, Natl.r 
constructed by a company under a guarantee from the Hyderfl- 
bid State; the KJthJwlr system of railways, constructed by " u ' , “ 
subscript i.>nt among the several Chiefs in KathiiwJr ; the 
Jodhpur* Bikaner Railway, constructed by the Jodhpur and 
Bikaner Chiefs; the system of railways in the Punjab, con- 
structed by the Patiala. Jlnd, Mller Kolia, and Kashmir Chiefs ; 
and the railways in Mysore, which were constructed by the 
Mysore State. AU cxcapt the last have proved profitable 
investments for the several States; and though the Mysore 
railways do not cover their interest charges, they have helped 
to develop the State to an extent which would not have been 
possible without them. 

Roads 

The principal roads in India are of good quality, being c«c«»i. 
carefully aligned, provided with broad metalled surfaces, 
wide cesses and berms, sufficient side and through drains, 
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substantial bridging or suitable femes, and shaded by well- 
grown trees. Subsidiary to these are roads of even degree, 
from the bridged, metalled, bet narrower second-class roads 
down to the tortuous steep hill paths, or the unlwidged 
and unroetalled embankments, to be found in backward 
districts. 

The total mileage of roads now existing is considerable, 
though the country is still very inadequately provided with 
communications that are efficient in the rainy season. The 
need for substantial roadways was not, however, severely 
felt in the past ; and as their provision was only seriously 
undertaken about 1840, it is permissible to contemplate the 
(wesent state of affairs with some satisfaction. But the rapid 
development of trade in recent times, due to the extension 
of the railway system into tracts ill provided with other means 
of communication, has lately accentuated the need for more 
adequate facilities for moving produce and goods to and from 
the railways, a need which is likely to be enhanced in the 
near future by the introduction of motor tract von on existing 
roads. 

Ko*.l. ,m Before the advent of British rule, roadways in the modem 
Knac " cre P'aclKally unknown . and even after its establish- 
it. ih« cw\ ment there were few to be found, except within urban limits 
HalssMk um ' 1 ,8j9, whcn '* to make a strenuous effort to 

Jwtnry. connect Calcutta with lklhi by means of a good metalled road 
suitable fn* wheeled vehicle*, with bridges over small streams 
and ferries over the larger rivers. ‘Hie level plains of India, 
scoured by streams which, for eight months or more in each 
year, arc |>a*sable without difficulty by the conveyance* gener- 
ally used in the country, offer so small an obstacle to inter- 
course between different localities that, up to the end of the 
eighteenth century, there was no demand foe prepared tracks 
even for military purposes, transport being chiefly effected by 
|uck animal* travelling along the village pathways, while 
travellers could ride or be conveyed an palanquins. 'From a 
military point of view,' as observed by Sir G. Chesney in 
chapter xvii of his Indian Polity, ' this state of thing* had even 
its advantages. The want id roads taught Indian armies how 
to do without them. The whole system of military transport 
and supply being necessarily adapted to a roadless country-, the 
ordinary requirement* under this head during peace differed in 
no material degree from the requirements of a time of war. All 
the subsidiary military establishments were framed on a scale 
and pbn to admit of the troop* moving readily across country 
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in any direction; and when regiment* were transferred from 
one station to another in ordinary course of relief, the)- took 
the field just as completely as if they were about to enter 
on a campaign. Thus to pass from a state of peace to 
that of war involved no change of system ; the ordinary 
business of peace time constituted, in fact, a regular training 
for campaigning ; on the breaking out of war nothing had to 
lie improvised, and the troops took the field without difficulty 
or confusion. Succeeding, as did English rule, to the state 
of constant warfare which had obtained throughout the 
country, this preparedness for action was a necessary condi 
lion. It explains the extraordinary promptitude with which 
the wars of the Indian army have been so frequently 
entered on.’ 

On the other hand, the necessity of maintaining a tight 
of way and providing security to life and property on fre- 
quented routes was never lust sight of ; and the Mughal 
emperors, in particular, concerned themselves to mark out and 
guard the routes most used by the caravans which earned 
traders and goods from one end of Indis to another. 

Among these were the important tracks from Mirzlpur to 
the south (known as the Great Deccan Road), from Agra to 
Ajmer, and from Allah! bid to Jubbulporc, which were kept 
open by the British until after the Mutiny. There were also 
two or three established trade routes from Delhi : one passing 
through Muttra to Agra, and thence, via EUwah, to Allahabad ; 
another running via Garhmuktesar. Moradlhld, Bareilly, Sindi, 
and Rle Bareli to Benares and on to Patna; and a third 
following the alignment of the present Grand Ttunk Road 
from Delhi to Aligarh. The old kn miiutn or brick pillars 
which marked these, and vanout routes in the Punjab, still 
exist in many places. The nwds were generally guarded at 
intervals by posts ((kamkit) , between the (hank'll the tracks 
were marked out by stones, |*llars, or avenues of trees. The 
/amtndJrs through whose land* the roads ran |>rovided watch- 
men (cAankMrs) and were allowed to levy a small toll on the 
passing traffic. The amalgmtan, or magistrates, were respon- 
sible for all goods stolen within their jurisdiction. Hie 
security thus given was probably fairly efficient; for when, 
towards the close of the eighteenth century. Jonathan Duncan, 
then Resident at Benares, abolished the ckauh fees on the 
roads leading to Benares, the merchants at first objected on 
the ground that they would prefer to go on paying rather than 
run the risk of being robbed. 
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Koadi in In the early period of British rule matters did nor advance 

partoTtka VCry 1141 ' lhe ' m P ,ovem * n! ,n “d' *»> undertaken chiefly 
niintcenih with a view to facilitate postal communication ; and until the 
rentu>'. various sections which afterwards formed the Grand Trunk 
Road from Calcutta to Delhi were commenced, the idea of 
providing for wheel traction was hardly entertained. In the 
Bengal Presidency the duty of opening and maintaining local 
rtmds was imposed on the tammdJrs ; and, under Regulations 
VII of 181a and IX of 1833. a ces* rif i per cent, on all 
temporarily settled estates was levied, in order to form a • road 
fund ' to defray the ncccsury expense*. Any surplus accruing 
from this fund, after the supply of local needs, was applied to 
the improvement of main roads. 

How backward was the state of affairs, and how lacking in 
l*oper organiranon, may be gathered from the following ex- 
tracts from Shore's Notts •* Indian Again. voL i. Under 
date May, 1833, he writes: ‘As to the roads, excepting those 
within the limits of the civil stations, 16 miles between Calcutta 
and Barrackpore is all that we have to boast of. In addition 
to this the foundations of a road between Benares and Allah- 
4 b 4 d. and of one between Jubbulpoee and Mirrfpur, have been 
commenced, and an attempt is now making for another between 
AlUhAlsld and Delhi ; but unless the construction of these 
roads be on a better plan, and the provision for keeping them 
in repair on a better footing, than has been the case with 
the attempts hitherto made by the English in road-making, 
Government might just at well spare their money.’ He pro- 
ceed% to say that the nod between Calcutta and Benares was 
no better than the ordinary unmade track except just after the 
annual repairs, which were soon washed away by the rams, 
and adds: ‘A few yean since Government were pleased to 
appropriate the town duties to the improvement of the roads, 
and immense benefits resulted from the exertions of local com- 
mittees in consequence ; but scarcely were they carried into 
effect when orders were issued to suspend all future works, and 
the duties were again carried to the account of Government, 
while no provision was made for keeping in repair what had 
already been done, for which purpose a very small expense 
would have been sufficient’ 

Control I17 The main mads were at that time under Military Boards, 
Board* 7 "* ** each P rc4K k nc y. without sufficient powers cither 
financial or administrative. Later, an attempt was made to 
give a general control over local road operations in Bengal and 
Northern India to the Military Board in Calcutta, but without 
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the necessary increase of authority. This Board, in October, 
1839, received orders to join up the vinous roads between 
Calcutta and Delhi, and to bring them into good order. 

The reports made by the Bengal Board to the Governor 
(icncral from 1841 to 1849 show dearly the chaotic conditions 
under which the provision and maintenance of the principal 
roads were then carried out. The actual work was effected 
by the Provincial authorities through their own officers ; and 
funds were supplied, sometimes directly by the Supreme 
Government, sometimes by the Local Government, and on 
occasion partly by Government and partly by the xamlndlrs 
and traders directly interested, sometimes even by donations 
from the great nobles and RijJs whose territories were tra 
versed by the roads in question In 1841 the Board reported 
that, owing to the orders of 1839 to push on work with the 
utmost rapidity, the cost of metalling the AllahlbAd-Dclhi road 
had risen from Ra. 1,740 to Rs. *,70* |>cr mile. Referring to the 
same orders, the Board further reported that the work between 
Allahabad and Delhi had, in consequence, 1 been carried out 
with undue haste to the prejudice of the work itself. Metalling 
can be best done in ths rainy season, but a great portion of 
this work has been carried on in the dry season, and owing to 
a want of water the executive officers themselves complain 
oT the badness of their own work.' Of the portion of the 
Grand Trunk Road between Burdwln and Benares, it was 
stated that when the work then in hand was finished ‘the 
distance metalled will be »oj| miles, leaving 137J miles 
which, it a believed, will not require this operation/ a remark 
which shows that, even at that date, the standard aimed at 
was not very high. 

In the Board's report for 1849 it it stated that nearly 
49 lakhs had been expended on the formation of the Grand 
Trunk Road since its commencement up to April 30, 1848, 
and the probable expense of completing it was estimated at 
a little over 33 lakhs. This sum apparently included the cost 
of the prolongation from Delhi to Meerut and Kamil, neces- 
sitated by military operations in the Punjab. Referring, in the 
same report, to the road from Jubbulpoce to Kampcee, about 
1 50 miles in length, the Board states that * this portion of the 
Great Deccan Road is neither raised nor metalled, and has 
a surface width generally of so feet, extending in some places 
to 30 feet, except at the hill and hmUoA ghats, where the road 
is only 18 feet.' Constant references are also made to the 
necessity of postponing the erection of staging bungalows 
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and other necessaries ‘with reference to the present financial 
difficulties.’ The powers of supervision exercised by the Mili- 
tary Board in Calcutta were as extensive as its financial and 
executive authority was limited. It report* almost in the same 
breath about petty culverts near the Aeng Pas* in the Arakan 
Hills, the supply of Jtnflkt (canoes) for ferries in the KliSsi 
Hills, the repairs to thmuBt in the Raipur jungle*, the design 
of causeway* in Mllwft, and the grading of hill paths leading to 
Darjeeling or from Muuporic to Simla. Happily, about this 
lime a properly constituted department for carrying out civil 
public works was formed in the newly annexed Punjab by 
Captain Nap*cr (afterwards Lord Napier of Magdala); and 
this was so succemful that in 1854-5 Military Hoard* 
were abolished, and Public Work* Departments were organised 
in all the Province*, under the general control of the Supreme 
Government exercised through it* newly constituted Public 
Work* Secretariat '. After thi* reform progrm in road making 
became much more methodical, and the up-kccp more satis- 
factory, than had previously been the case. It should, however, 
be mentioned that, even in the last years of the Bengal Board's 
r/gimt, containable progress had been mad* in the construe 
linn of metalled roods between the large cities of the North- 
Western Province*, which was mainly due to the lieutenant- 
C.ovcf nor, Mr. I ho mason (1S43-53V 

About the same time the construction of railways began 
to have a considerable influence on the function and character 
of new roadv With the ev tension of the railway vystem. it has 
become more and more necessary to build roads in a direction 
which will enable them to feed rather than compete with the 
newer means of communication ; and greater demand for 
metalled roads ha* also been aroused. In 1813 Mr. Malony, 
when advocating an improvement in that portion of the Great 
Deccan Rood which lie between Nlgpur and Jubbulpore, 
represented that 'the actual amount of local produce was in 
excess of the consumption/ and that • for the prosperity of the 
country cheap and easy communication for the exportation of 
the excess of produce was indispensable.' This remark states 
shortly the chief object with which roads were generally con- 
structed in the first half of the nineteenth century ; and as the 
harvest season coincided with the drying up of the river*, 
there was not much need for bridges except on the great 
trunk roads, while even on these permanent bridge* have 
not to this day been provided over many of the larger rivers, 
• Set Vo L IV. chip. «. PobUc Work. OrcaruratWo. 
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ferric* or floating bridges doing duty in their place. The 
majority of early roads were, therefore, merely embank- 
ments across low-lying places with easily graded approaches 
to river banks and cleared and levelled surfaces elsewhere. 

With the introduction of railways the circumstances altered, 
and there arose a demand for bridged and metalled communi 
cations which would give access to the railway line at all times 
Of the year. In some cases no doubt, old route* have to a 
certain extent been superseded by railways as a means of 
through communication; but on the whole the influence of rail 
ways has been in the direction of stimulating |wogre*t in mad 
construction and developing the traffic to be earned. 

Another great factor in stimulating the construction and Mime 
up-keep of roads has been the extension of local selfgovenv 
ment. As will be seen from chaplet ix of Volume IV, the ^ 
number of municipalities which are rrs|»mcihlc for the up keep 
of roads within their limits was largely increased between i860 
and 1870, and their powers were considerably enhanced in 
pursuance of the policy of local control over local affairs 
initiated by lord Mayo in 1870-1 and deserved by Lord 
Ripon in 1881-4. As a result, too, of these latter measures, 
most Provinces of British India are now provided with District 
and Sub-District boards whoa* primary duty it is to apply the 
funds at their disposal from the land cess and other source* of 
local income to the maintenance and improvement of local 
communications. Accordingly, just os the substitution of 
Provincial Public Works Departments foe the old Military 
Boards and the financial decentralisation effected by Lord 
Mayo and Lord Lytton', enabled the Government of India t» 
transfer most of the responsibility for road work to the Local 
Governments so the extension of local selfgovemment earned 
the process of decentralization a step farther, and enabled the 
Provincial Governments to delegate a large portion of their 
functions in this respect to District boards. In each case the 
extension of local control was accompanied by considerable 
improvement in local communication*. In Madras decentraliza- 
tion has been carried so far that nearly all the roads are in the 
hands of local bodies, but in meat Provinces the Local Govern 
ment still maintains the main lines of communication. In 
Madras and Bengal, the District boards employ an independent 
staff to deal with the roods and other local public works 
within their charge ; ebewhere the nod work sanctioned by 
the local boards is generally carried out by the Ihiblic Works 
' SM VeL IV. ckxp. si. F>ucr. 
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Department. The labour of the workers whom the Government 
has to support in times of (amine is also largely devoted to 
road making. 

With the constitution of a suitable organization to look after 
the business of road-building and maintenance, a methodical 
classification of existing and future roads became necessary, 
and all rinds are now classed as follows : — 



Class I. Metalled. 

(a) With bodges or ferries, and drained throughout. 

(4) Partially bridged and drained. 

. II. Urunetallcd. 

(«) With bridges or ferries, and drained throughout. 

(*) Partially bridged and drained. 

■ 111. Banked and surfaced, but not drained. 
n IV. Banked, but not surfaced : partially bndged and 

drained. 

„ V. Cleared, and partially bridged and drained 
,. VI. Cleared only. 

Mott of the Class I (a) roads, and some of the others have 
avenues of trees planted along them ; and although it is no 
longer necessary to build tAmklilri huts on the main routes, 
it is usual to provide rest houses and tarmii for travellers 
along all roads on which the amount of traffic justifies the 
expenditure. 

Main- Most Indian roads are metalled with broken brick (Mftf) or 
cost"?* *'*** (nodular limestone), in the absence of stone and 

gravel, which are not procurable user vast areas. The expeme 
of maintenance is somewhat high, and it greatly increased by 
the inferior character of the wheels of native conveyances. 

The coat of building roads depends largely on the nature of 
the country through which they pass, and varies so greatly in 
different parts of India that to quote average figures would be 
misleading. Thus the roads arc rendered expensive in Bengal 
by the necessary embankments the large amount of drainage 
lo be crossed, and the inferior nature of the metalling 1 ; and 
in Bombay and parts of Madras by the hilly character of the 
* • Persons whoaa eapenence is ccofaed to Korope may find it difficult to 
reilue the idea of a perfectly flat cowolry eslcodiag for te.ei .1 hundred 
mila in ertry direction, and where there is not so much os a pebble to be 
bond threeghoot Its who* e«tent. Swcb is Bengal. Stone, If Hied, mat 
be teowgbt from ec traces distances, and the only possible substitute for it 
os a road snrface is the rs|«win and ..perfect ore of broken bricks.’-S.r 
G Chesney’s Mam JW 1 I 7 third ehlxe;. pp. j8*-> 
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country. The cost of maintenance varies from similar causes, 
and also, in the case of roads maintained by local bodies, with 
the amounts these can afford to allot. 

In former limes the raids were, in certain cases, built and 
maintained by forced labour, but this is no longer the case. 

It used also to be customary to levy tolls at all ferries and 
large bridges, and at many other intermediate spots. The 
number of places at which tolls for the use of roads are now 
levied is (except in Madras) comparatively small ; and these 
are chiefly at ferries, where the toll is in the nature of payment 
ror service rendered, and on hill roads whose up-keep is ex- 
ceptionally expensive. 

Roods and railways together have revolutionised the methods Coowv- 
of transport, earning pack animals to be almost entirely div “*■ 
placed by wheeled vehicles throughout the greater part of the 
country. In olden times hackenes hardly existed outside the 
large towns ; and though we know, from Tavernier, that heavy 
wagons drawn by five or s u pairs of oxen were used in the 
plateaux and elevated tracts of Central and Southern India, 
these had to be steadied with cords at the rivet banks and 
other bad places, where too they often had to be unloaded. 

Light springiest carts drawn by a pair of oxen could carry 
travellers 30 or 3$ miles a day under favourable circumstance*. 

The commerce of the country was, however, as already stated, 
chiefly dependent on pock animals for transport, and enormous 
caravans of these used to traverse the Peninsula, carrying 
merchandise from one point to another. At the present time 
it is only where railways have not yet penetrated that pack 
transport has preserved any important share of longdistance 
traffic, though in sandy or hilly tracts a considerable amount 
of local traffic is still dependent on this means of conveyance. 

In several instances well-built roads have been wholly or Ktile.1 
partly utilised for the purposes of light railways and tramways, 
and an increase in railed roads of this description has been 
strongly advocated. It will always, however, be necessary to 
provide communications which can be utilized by the con. 
vcyanccs and vehicles in general use by the people, and care 
is therefore taken, when granting accessions for laying light 
tramways on existing roads, to safeguard the public interests 
in this matter. Whether in the future self-propelled vehicles 
will supersede steam tramways or give a new impetus to their 
provision is a problem which events alone can solve. Should 
it prove that such vehicles, running on an open road, can 
compete economically with those running on rails, the result 
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will prove an immense benefit to India, which now possesses 
a fairly large mileage of suitable roadways. 

Statistics. The collection of statistics regarding reads in India has 
never received much attention, for their classification, the 
circumstances under which they are constructed, the demands 
which they meet, and the funds available for their up-keep 
vary so greatly in different parts of the country that there is no 
common object to be served by their compilation. The follow- 
ing figures will, however, give a fair idea of the road mileage 
of British India in 1901-1: — Total length of metalled road' 
about 37.000 miles, the up-kccp of which is divided pretty 
equally between Government and local authorities; total length 
of unmetallcd roads about 136,000 miles, of which about five- 
sevenths are maintained by local bodies. The above statistic* 
relate to roads under regular maintenance. There arc also 
a number of roads which are repaired or reconstructed at 
irregular intervals, e.g. during famines, and others which arc 
maintained by the Forest Department or by the owners of large 
private estates. In the same year, the total gross outlay 
(excluding that by municipalities) on 'civil works,’ of which 
roods constitute the most important item, wav 5J c lores, of 
which 1} c tores was contributed hy local boards. 
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CHAPTER VIII 

POSTS AND TELEGRAPHS 



/. Post Office 

I'aaul art- Prioh to the yt*» 1837 India pouched no general i»oital 
' k *J' 10 ' system. A few lines of mail counen, connecting the principal 
•* town* with the seats of Government, had been established for 
the conveyance of official letters and parcels ; but their use by 
private individuals was conceded only as a privilege on pay- 
ment*. In 1837, under the provisions <4 Act XVII of that 
year, a public post was established, and the Government 
reserved to itself the reclusive right to convey letters for 
payment in the territories of the East India Company. The 
postmasters of the Presidency towns supervised the working 
of a certain number of Provincial pint offices, and provided 
for the conveyance of mails t»m a few main lines of com 
inunicution, while Collectors had charge of District post offices 
.ind local mail lines. The charges for the conveyance of letters 
were levied in cash. |*)able in advance, and varied according 
to weight and distance. Thu*, the charge for sending a letter 
from Calcutta to Bombay was one rupee, ami from Calcutta to 
Agra i* annas, per tola*. , 

iM.ihU.h In 1830 a Commission was appointed to report on the 
'"'"i cl working of the Post Office, and the result was the repeal of 

Act XVII of .837 and the enactment of Act XVII of 1854 
mot on its <ihe Indian Postal Act). This Act marks the commencement 
EEJ. of organisation of the Indian Post Office on its prevent 
footing. Under its provision the whole department was 
placed under the control of a Director-General ; the office of 
Postmaster-General was separated from that of Presidency 

was eitrwMwrl^Woped nanve nlc from times. And it it 

isttftstiBC to notice that tbe mueiUi worth (*U in Nonhen. India, and 
fffAl in the Moth and west) are dented. like Ike English word, from the 
Mages at which If lays of courier*. or othc* inethodv of conveyance, were 
stationed. 

■ A tola l* Uwrightk* of an oocte, heao C «»* P rrebe weigh! of a rupee. 
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Postmaster , I’osimastervGeneial were appointed for the direct 
administration and supervision of the postal service* of the 
larger Provinces; and Deputy PostmastcrvGcncral, at first 
designated Chief Inspectors, for the leas important Provinces 
and the principal Political Agencies. Postage stamps were now 
first introduced, and rates were fixed for the conveyance of 
letters irrespective of distance. The Act of 1854 remained in 
force till 1866, when it was repealed by Art XIV of that year, 
which was, in its turn, superseded by Act VI of 1898. This 
last Act forms the present legal sanction for the working of 
the Post Office. It supplied certain defects and omissions in 
the previous Act, conferred extended protection and powers, 
and provided increased facilities for postal insurance, the value- 
Payable post, and the money -order system. 

The main business of the Post Office is the conveyance and Clasps oi 
delivery of letters, postcards ncwvpajwT*, book and pattern P?*^_ 
tuckets, and parcels. From 1854 to 1869 the lowest rate ufonniaiwl 
inland letter postage was ) anna for \ tola. The next charg. '»'•*»' 
was 1 anna for } tola ; and for weights above 4 tola the scale 
progressed by a annas per tola, and thereafter by 1 anna per 
} tola. In 1869 the weight allowed for each rate of povtage 
was doubled; the initial charge thus became { anna for 
i tola. This rate continued in force until April, 1905, when 
the weight allowed for | anna (now equivalent to a halfpenny) 
was raised to j tola. The charge for heavier letters is 1 anna 
for 1) tolas. 

The minimum postage on newspapers was originally 1 anna News- 
for 6 tolas of weight ; but the rates have from time to time I*!*"- 
been reduced. In October. 1898, * anru was made the 
inland MB for a registered newspaper not exceeding 4 tolas 
in weight, and ) anna the rate for a registered newspaper 
exceeding 4 hut not exceeding so tolas while an additional 
J anna was charged an every additional so tolas or jurt of 
that weight. The weight allowed for J anna was raised to 
6 tolas in January, 1904. The postage on packets other than 
newspapers was 1 anna for to tolas until 1878, when it was 
lowered to ) anna. 

'ITic Post Office at first carried parcels at rates varying with Puctlt 
weight and distance. In 1870 a uniform rate of 3 annas for 
10 tolas was adopted. In 1873 the minimum charge was fixed 
at 4 annas for so tolas, but four years later it was altered to 
8 annas for 40 tolas. The present rates of inland parcel 
postage, which came into force in July, 1901, arc— (1) in the 
case of parcels not exceeding 440 lobs in weight, 2 annas for 

EC2 
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the first 20 tolas, 4 annas for any weight exceeding 20 hut not 
exceeding 40 tolas, and * annas for nay additional 40 tolas ; 
and (a) in the case of parcels exceeding 440 tolas in weight, 

3 rupees for a parcel not exceeding 480 tolas in weight, and 

4 annas foe every additional 40 tolas. 

KrglHrx. The registration of postal articles was one of the additional 
irMranor. k f ' ll,lcs afforded to the puldic by the Postal Act of 1854, 
superseding the previous practice of giving receipts for all 
letters at the time of posting. The registration fee is now 
2 annas fn» all classes of articles. 

The 'insurance of postal articles was introduced in 1878, 
mainly in order to separate valualdc articles from the rest of 
the mail. There was at first no restriction on the amount 
for which an article might be insured; hut in 1890 a limit 
of R*. 1,000 wav fixed, which was raised in 1898 to Rs. *.000. 
The insurance fee was reduced in 1905 from j to J per cent, 
on the value, subject to a minimum of 1 anna. The gross 
amount for which articles were insured by the Post Office in 
• 9034 was more than 10 crorcs of rupees, and the insurance 
fees yielded about ij lakhs 

V»l«<r The value payable, or cash on deliver)-, *)*tcm was intro- 
[yi’cn^ duevd into India in December, 1877, and wav extended in 

1891 to the postal exchange between India and Ceylon. Under 
this system, the Post Office undertakes to collect from the 
addrw»ee the price specified for payment on certain classes of 
articles sent for sale, and to transmit the money to the sender. 
The following table shows the steady. increase in the vuluc- 
payable business of the Post Office since the introduction of 
the system:— 
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In 1903-4 Calcutta tradesmen red i zed about 136 lakhs by 
this method, and the tradesmen of Bombay nearly 78 lakhs. 
Lniryof In 1875 the- Universal Postal Union was established ; and 
in the following year India became .1 member, and a party 
vTiccl. and lo ,hc Convention which regulates the carriage of letters, 
|imtxge postcards, and packets between all countries of the Union. In 
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1S92 India applied the standard Union rates to correspondence r»t« io 
for all parts of the world, whether within or outside the Postal |^Sn c , 
Union; and in 1S98 she joined in the scheme for the adoption 
of a uniform rate of postage at the rate of a penny per half 
ounce on letters throughout the British Empire. 

In 1873 arrangements were mode for the carriage of parcels Korop 
to and from England, and for their collection and distribution, J!“™ 
by the Peninsular and Oriental Steam Navigation Company. 

This was soon followed by the introduction of exchanges of 
p«>stiil parcels with certain other European countries, and with 
several British colonies. In 1885 the exchange of |tarcels 
with the United Kingdom was transferred to the agency 
of the British Post Office, and in 1899 India joined the 
International Parcel Post Union. Parcels can now be 
exchanged by post between India and almost every country 
in the workl. 

Prior to 1880 sums not exceeding Rs. 150 could be remitted l«l*nd 
by money order from one I hxtr jet treasury to another, A "JJ* 
commission of aliout 1 per cent was charged, and the remitter 
had to send the order obtained by him from the remitting 
treasury to the payee, who »u required to present it for 
encashment at the treasury of payment. The cost of trans- 
mitting the order waa a charge over and above the commission, 
and there was, besides, the risk of the order being lost or 
stolen in the post unless forwarded under the security of 
registration. In 1878-9 the District treasuries issued monthly 
(on an average) 20,605 money orders of the aggregate value 
of 7-4 lakhs, yielding a commission of Rs. 8,823. From 
January 1, 1880, this money order business was taken over by 
the Post Office. The commission remained the same, hut 
a radical change was made in the procedure. The remitter 
had only to fill in an application, the Post Office undertaking 
to transmit the money to the payee, and to obtain his acknow- 
ledgement and deliver it to the remitter. The immediate 
effect of this change of agency, by which 5,090 post offices 
of issue and payment were substituted for 321 treasuries, was 
that the business done quadrupled within three months, the 
number of money orders issued in the single month of March, 

1 880, being 97, 284. of the aggregate value of more than 3 1 lakhs, 
and yielding a commission of Rs. 36,238. 

Numerous and important improvements have been made in 
the system since its transfer to the Post Office. Among them 
may be mentioned the addition to the form of application of 
a ‘ coupon,' on which the remitter is at liberty to write a com- 
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m unication to the payee. which it carried and delivered free 
to the latter ; the payment of money orders by postmen at the 
residences of the payees, introduced in 1884 ; the introduction, 
also in 1884, of the telegraphic money-order system ; and the 
use of finger impressions for the identification of illiterate 
payees. The rates of commission on ordinary money orders 
now stand as folU-ws:— On sums up to Rt ■ S. ' •*«“ 0,1 
each Rs. 5 or fraction thereof; and on sum* between R-v 15 
and Rs. 15. 4 annaa Sums exceeding Rs. »s are similarly 
charged -thus a money order for Rs. 40 (*S+ * 5 > wouW I*- 1 * 
7 annas. For telegraplik money orders the scale of charges 
begins with j annas for any sum not exceeding Rs. io, and 
progresses in the same way as ordinary money order rate* up 
to Rs. 150. For any sum exceeding Rs. 150 up to Rx. 600, 
which is the limit for both ordinary and telegraphic money 
order*, the charge ia R. i-S for a complete sum of Rs. 150, 
pUt 1 annaa for each additional sum of Rs. 10. In addition 
to the ordinary fee. a nip$e it charged for the cost of the 
telegram in the case of Urgent orders, and 8 annas in the 
case of Deferred orders, and credited to the Telegraph 
department. 

On the money -order system proper liavc been grafted 
measures adapted to the individual requirements of each case, 
for the remittance of rent to landowners and of Government 
due* such a* land revenue, cesses, and income- tax. These 
systems have a special value in protecting tire |*oplo from 
illegal exactions. The landowner is saved from improper 
demands made by subordinate revenue officials, and the tenant 
is protected against the landlord or his agent*. 

SistixKt The following table shows the inland money-order transac 
of tali ml (ions ,hc Indian Post Office foe the year* 1880-1, 1890-1, 
1900-'. ' 90 J- 4 :— 
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In 1903-4 the average amount of an inland money order 

was Rs. 17-13-11. 

Foreign money orders drawn upon, or received from, the Foreign 
United Kingdom, and also moil British colonies and foreign 
countries are expressed in sterling ; but there are a few foreign Hntitk 
countries and British possessions to and from which money P“ lal 
orders are advised in Indian currency! 0 

The following table shows the number and amount of foreign 
money-order transactions for the years 1880-1, 1890-1, 
1900-1, and 1903-4: — 







roi«Mv 

It ll 


■ MOIIV 

II* A. 




rn 


1M0-1 . . . 


19.*! 


(■ 


4 . 0 a 








*7 


M*J6 




1900-1 . . .1 




46 






1903-4 . . . | 




6* 


*»J-9W 


■ *1 



The sale of British postal orders for small sums was intro- 
duced in 1884. These orders are payable m the United King- 
dom and at certain British |uat offices in foreign countries. 

The number sold in 1890-1 was 39,683, of the total value of 
£17,761. By 1903-4 the number had risen to 141.419 and 
the value to £90,730. 

The Post Office provides, for the use of the public, postage router 
sumps of various denominations (fourteen in 1904), embossed j£ mp * - 
envelopes, postcards, and newspaper wrappers. Such of the 
sumps, &’C., as arc required for official purposes arc over- 
printed * On H. M. S-' (On His Majesty's Service). There is 
also a special J anna service postcard whkh is prepare 
in India. With this exception, all stamps, embossed en- 
velopes, postcards, and wrappers are obtained from England 
under contract. 

The colour and design of the postage sumps have under 
gone various changes from time to time, the most important 
being that made in 1900-1, when India adopted the colours 
—green, red, and blue— recommended by the Universal 
Postal Union for the sumps representing the three standard 
Union rates of 5 centimes, 10 centimes, and 2$ centimes. 
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"* «hich the Indian equivalents are $ anna, i anna, and 
annas. 

LmUuxd One of the gravest difficulties with which the Indian Post 
rjT 0tficc b** ^ *•> contend is the habit of using, for postal 
cflnlT missives in the vernacular, the flimsiest of paper folded into 
the minutest compass. The address often contains much 
*u|icrflu.»us matter, and is* spread over the entire available space 
on both sides of the cover ; and the difficulties thus caused are 
further aggravated by the poU marts which, for want of^MCC. 
have to he impressed on the address. A partial remedy has 
been f.Mind by the PM Office in the [woviuon of envelopes 
hearing \ anna and i anna embusvd jxnugc sumps which 
arc sold at the face value of the slants they bear. This 
measure was introduced in 1873 and at once became ex- 
tremcly popular. The practical effect was to reduce the 
postage by the cost of the envelopes, but the object in view 
and the results attained fully justified this liberality. Stamped 
newspaper wrappers are also provided. 

The introduction, in July. 187* of the j anna inland 
postcard gave a lower rate of postage than had before been 
available, and these cards, like the embossed envelopes, arc 
Mild for their Cu e value. In April, 18S0, service postcards, for 
the use >4 Government officials, were also provided. Reply 
postcards were intr.dueed in 18*4. It is a miteworthy fait 
that the int rod action of the postcard, which is now much the 
most popular medium ./ private .orrespondcncc in India, 
aroused considerable opposition in the public press, mainly on 
the ground that it would interfere with the secrecy of postal 
communication. 

‘‘“J* 1 Tbc operations of the Imperial Rost Office extend to all the 
iMifu, Native States of India which never had postal systems of their 
Native own, and to a large number of States, including Kashmir, 
Nnl "' Baroda, and Mysore, which have given up their separate sys- 
tems. At the end of the year 1903-4 only twenty-two Native 
States still maintained independent postal arrangement* ; and 
with five of these (PatUla. N ibha, Jlnd, Chamba, and Gwalior), 
special conventions have been made under which these States 
use the stamps uf the Indian Post Office over-printed with 
their own arms or name, and each party to the conventions 
recognises the sumps of the other parties for all purposes of 
the inland post. The postal arrangements in the remaining 
seventeen Slates which have systems of their own. were in 
most eases nude primarily for the purposes of State official 
correspondence and have been more or less extended so as to 
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afford facilities to the public*. The public facilities vary very 
much within these States ; but except by the payment of an 
extra postal charge, they afford practically no postal communi- 
cation to or from any outside part of India or with any other 
country. This and other inconveniences have led to the 
establishment of a certain number of Imperial Post Offices in 
most of the Native States in question, and these generally 
cany on all classes of postal work in the same way as offices in 
British territory. 

The following table shows the Post Office establishment 
as it stood on March 31, 1904 : — 5 th™ dr 



The chief control of the Post Office is vested in a Director- 
General, aided by a Deputy and three Assistants, who is now 
(1905) subordinate to the Government of India in the new De- 
partment of Commerce and Industry. For postal purposes 
India is divided into eleven Circles, which do not in all cases 
correspond with Provincial jurisdictions. The six moat im- 
portant Circles— namely, Bengal, Bombay, Madras, the United 
Provinces, the Punjab and North-West Frontier Province, and 
Burma- are administered by PostmastersGencral ; while the 
remaining five— namely, Assam, Eastern Bengal, the Central 
Provinces, RljpuUna, and Sind with BaluchisUn— are under 
the control of Deputy Post masters General who, in postal 
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nutters adding their own Circles, exercise the same (unctions 
and powers »' PortmartcrsGcncra I . Each postal Circle is 
subdivided into postal divisions comprising, generally, two or 
more revenue Districts. The officer in charge of a division, 
who is immediately subordinate to the Postmaster-General or 
Deputy Postmaster-Central, is called a Superintendent of Post 
Offices, and is assisted by one or more inspectors in the duty of 
inspecting the post offices and mail lines in the division, and 
in exercising supervision over portal work generally. The 
branch of the Port Office which deals with the sorting and 
disposal of mails during transit by rail is called the Railway 
Mail Service, and rompmes several divisions under the charge 
of Su|*rintendcnts. With certain exceptions, this service is 
under an officer designated the Inspector General, Railway Mail 
Service, whose headquarters are at AllahlbSd. 

A central office of account was established at Calcutta in 
1861, under the charge of an officer who is now styled the 
Comptroller, Port Office. Until 1S99 the whole of the work 
connected with the audit and control of postal accounts was 
concentrated in Calcutta. It became evident, however, that, 
owing to the large and rapid development of the money order 
and saving* hank buxnt « of the Post Office, the audit work 
required to ha decentralised ; ami in January-, 1900, three Circle 
audit office* were established— at Calcutta. Nlgpur, and Delhi— 
and were placed in charge of Deputy Comptrollers, subordinate 
to the Co*n|H roller at Calcutta. The audit of money orders is 
now entirely carried out by these Circle offices. 

The everyday work of the Post Office is performed almost 
entirely by native agency, only a few of the higher administra- 
tive and controlling appointments being ordinarily held by 
Europeans. The general efficiency- and honesty of the native 
staff are shown by the fact that in 1903-4. although 631,000.000 
postal articles, and more than 17.000.000 money orders, 
were dealt with, only about tt.ooo well-founded complaints 
were received from the public that is to say, only one com- 
plaint for 64,000 ankles. The total number of offences 
by postal servants against the law in the same period was 
«d> 437- 

Postal communication ui parts of the interior of British 
India, to which the opera I ions of the Imjx-rial Post had not 
yet been fully extended, was until recently provided by the 
District Port, the original object of which was generally, to 
provide communication between the headquarters of Districts 
and revenue and police stations in the interior. As District 




POSTS AND TELEGRAPHS 



4-'7 




Post lines and establishments from time to time became 
remunerative, they were transferred to the Imperial establish 
ment, and the funds thus set free were utilized in the further 
improvement of the rural delivery. Thu* the District Post, 
when not restricted to official requirements, ha* acted as a 
pioneer of the Imperial Post The administration of the 
District Post, which was originally vested in District officers, 
is now everywhere entrusted to the local postal authorities 
Up to 1906, funds were derived in some cases from local 
cesses, and in others from special giants; but the entire 
postal service is now maintained at the cost of Imperial 
revenues. 

The figures in the first table which follows show the growth Growth 
of the transactions of the Indian Pom Office Iwiween 1860-1 
and 1903-4. The second tabic shows the distnbution of the How* 
figures for 1903-4 among the several postal Circles, and the 
number of postal articles (excluding money orders) per bead 
of the total and the literate population. "Hie average number 
of letters and postcards carried in 1903-4 was a- 1 per head of 
the total population of India, and 39-7 per liead of the literate 
portion of that population, as compared with an average of 
75-7 per head of population foe the United Kingdom. 



Postal T«ahsact k>w» ik Ihdia as a whole 
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The development of postal communication* between the 
years 1 860-1 and 1903-4 is shown in the following table 
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Post offices arc urganiicd into head, sub. and branch •■fhc.-v Organ. >a 
Generally there w a head po*t offtet at Ihu head-quarters of each 
revenue District, to which other |x*l offices in the District arc 
subordinate for purposes of accounts. The more important of 
the subordinate offices are designated • suboffices * and are 
usually established only in towns, while far villages there is 
a smaller class of • branch offices.’ Of the 1 5,403 post offices 
open on March jt, 1904. three-fourths were ’branch' offices 
More than 9,000 of theae were in charge of cstianeou* agents, 
such as school masters, station-masters, shopkeepers, land 
holders and cultivators, who perform postal duties in return 
for a small remuneration. 

Mail runners arc supplied by the Post Office with belts and M.il run 
bodges, and also with spears to which clusters of small bells nr,v 
are attached. Ordinarily, the mail bags arc tied together and 
suspended to one end of the spear, which is then thrown over 
the shoulder. The bells affised to the spear head are useful in 
scaring away wild animals, and by their jingle they help the run- 
ners to travel at a measured pace and they notify the approach 
of the mails. In many parts of the country mail runners are 
exposed to considerable danger from different causes, such as 
floods, storms, wild beasts, and highway robbers. Thus in 
1898-9 two runners were swept away by avalanches and killed. 

00c while carrying the mails over the Zoji La Pass on the road 
to lath, and the other while crossing the lanrlri Pass on the 
ChitrJl line ; and two runners in Bengal were Idled by tigers. 

Since 1894, when the Kashmir posts were taken over by the 
Imperial Post Office, thirty-one runners hare been lost in 
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avalanches on the mountains in that Suit Although the 
mails frequently contain cash and other valuables, it seldom 
happens that a runner attempts to tamper with them ; and there 
are many cases on record in which runners have defended the 
mails in their charge at the risk, or cost, of their own lives. 

The extraordinary number of different languages written 
in upwards of thirty distinct diaracter*. that arc in every- 
day use in India would in itself make the correct disposal of 
correspondence addressed in the vernaculars a work of extreme 
difficulty to the Port Office. But further obstacles to the 
successful performance uf this work result from the habits of 
the people themselves— from the car. less and vague way in 
which they often write the addresses, and the apathy with 
which they view the delay or Ion of correspondence. The 
Portal department, however, endeavours as far as possible to 
overcome these difficulties. The total number of letters, post- 
cards. and other articles, excluding money orders, that reached 
the several Dead Letter offices during 'the five years ending 
with 1903-4 •»« 13.000,55*. Of this number. 5, 160, *89 
(**•4 per cent) were redirected and issued for delivery to the 
persons to whom they had been addressed, while 1 *,057,1 *8 
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(S»-4 per cent.) were issued for return to the senders, though 
out of these about 10 per cent, in all .aim- hade again to the 
Dead letter office*. The total number finally found to be 
unrvtumable was 7.57*. 3* '• Thi * i» only 0-3 per cent, 

of the toUl number of article* given out f.*r delivery during the 
five years in queslnwr, and a large proportion of tho unretumable 
articles were form their nature not capable of delivery. 

In 1897 a ‘continuous delivery ’ system was introduced in 
Calcutta. The main feature of this system is that each post- 
man has a central station on his lieat to which articles fur 
delivery arc brought at short intervals by messengers from the 
pert office. The postman can therefore work continuously at 
his delivery without g«wng to and from the office. Calcutta 
has s ixt een daily deliveries under this system, and it has led to 
a very large increase «if local owrespondcncc. The scheme 
has since hcen extended to Bombay and Simla. 

The table on the next page shows the development, since 
1 870-1, of the exchanges <1 postal articles (correspondence and 
parcels) between India and the United Kingdom, and between 
India and all other parts of the world. 'Ilie figures are given 
to the nearest thousand. 

The earliest mail communication between Europe and 
India was by sailing vo.se Is, starting at irregular intervals from 
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England and proceeding round the Cape of Good Hope, In Mail 
1815 ihe charge for a - single’ letter was jr. 64 ., payable on 
delivery in India, of which 1 1. 2d. was paid 10 the ship, with Kn C i 
ail additional 2d. to the commander. Bu: soldiers and sailors tnd 1 



in the service of the Company or the Crown were |wivilcgcd to 
send and receive letters at the rate of id. In 1815 the voyage 
was for the first time performed by steam. The steamer wa» 
of • *0 home-power and 470 tom ditplacement. and the voyage 
took 113 days. It was not until i8js that the Indian mails 
were conveyed over the Isthmus of Sues and through the Rad 
Sea. They were at first carried by monthly packets dispatched 
by the British Admiralty; but m 1840 the Peninsular and 
Oriental Steam Navigation Company was selected to convey 
them to Alexandria, and in 1841 that company established 
a line of steamers between Suer, Ceylon, Madras, and Calcutta. 
In view of the efforts made by the company to establish a 
regular mail service in the Indian Seas, it received in 1844 
a contract for five years, with a subsidy of £160,000 a year, 
for the combined India and China services. This contract 
was subsequently extended, and in 1853 a new contract was 
concluded with the company under which fortnightly com- 
munication was secured between the United Kingdom and 
India (Calcutta). In 1867 a fresh contract provided for 
a weekly mail service to and from India (Bombay) with 
a transit of about twenty-six days, and an annual minimum 
subsidy of £400,000, to be raised, if necessary, up to £500.000 
in order to make the net profit of the company equal to 6 per 
cent, on its capital. A new contract, in 1880, provided for 
a weekly service and for the transit of the mails between 
l/indon and Bombay in seventeen and a half days. The next 
contract, which came into force in 1888, substituted for the 
conveyance of the mails across Egypt the passage through the 
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Suez Can* l, ihe lime far the lrirw.it of the mail* between 
I<ondon and Bombay being reduced by one day. Under the 
latest contract with the company for a combined Eastern 
and Australian mail service, which came into operation in 
February, 1898, and expired on January 31, >905, the time in 
transit between London and Bombay was reduced to fourteen and 
a half days. The subsidy under this contract was £330,000. The 
contract has recently been extended for three years, with some 
increase of subsidy and a reduction of one day in the transit time. 

From 1854 to 1869 the trans-European route for the mail 
service between the United Kingdom and India was via 
Marteilln, hut towards the end of the latter’ year the service 
by that route was supplemented by a service via Brindisi, 
This latter continues up to the present time to be the sole 
route for the Anglo-Indian mailt. In 1868 a system of sorting 
the mails on board Ihe mail steamers in the Indian Ocean was 
introduced The mails are now landed at Bombay ready 
sorted for the chief towns and principal lines of railway, and 
are dispatched inland to destination by the first mail trains 
leaving after their arrival, whtlo special trains are used for the 
more important routev 

►kid Pmi The Field Pent Otficc, which had its origin in the Afghan 
Ol»eo. War of 18;* 80, prrn.d so useful that it >t now a recognized 
factor in cmy campion in which Indian trnopv are employed. 
Kinowtal The figures in the following table show, for the year 1860-r 
wortiin: and ,..irh turned ing tenth )ear. ami for 1903-4, the financial 

foil 1 i*ce. result* of the operations of the Indian Post Office. The figures 
arc throughout in lakhs of rupee*. 
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The variations in the receipt* on account of official postage OffccOl 
call for some remark. It will be noticed that, whcrca* these 
receipts were in 1860-1 almo* as high as. and in 1870-1 
exceeded, the revenue derived from ordinal) postage, in 1903-4 
they amounted to less than one-sixth of that revenue. Up In 
the year 1 865-6 all official articles were conveyed free, and 
the Government depart menu concerned were pro forma 
debited with the postage due. The result of the almost 
unrestricted license to frank letters on the public service, thus 
given to a very large number of officials, greatly increased the 
number and bulk of official dispatches, and accordingly, in 
1867, the system was changed. Service postage stamp* wen 
introduced and prepayment of official correspondence was in 
sisted on. This measure was at first restricted to official article* 
passing out of the Presidency towns or outside the limits of the 
Oistriet in which they were posted : hut it was gradually extended 
until, in 1873. all flanking privileges were abolished. The 
result has been to reduce largely, and to keep within reason 
able limits, the amount of official correspondence com eyed by 
the PoM Office. 

The rates of postage applicable to official correspondence 
at the time service stamps were introduced were the same as 
for ordinary correspondence. As, however, official covers, 
though heavier than ordinary correspondence, were not so 
troublesome or expensive to deal with, it was decided in 1873 
to reduce the rates. Further reductions were made in succeed 
ing years, so that now, whereas 1 anna will convey a private 
letter not exceeding 1 1 tolas in weight, the same amount 
will suffice for an official cover of 10 tolas. On jackets and 
jiarcels, official and private rates are the same. l*n|uid and 
insufficiently paid official articles are charged on deliver) at 
the usual postage rates whereas on private article* a double 
charge is levied in similar circumstance*. 

In 1883 it was decided to use the agency of the Post Office Portal 
in order to extend the operation* of the Telegraph department 
without the cost of separate telegraph offices. The main 
features of the scheme were : (1) to authorize a large number 
of post offices off the telegraph line to receive inland telegram* 
from the public, and to send them free by post to the nearest 
telegraph office ; and (1) to convert a large number of post 
offices into combined post and telegraph offices with the 
telegraph branches worked by the postmaster* or post-office 
clerlu. This scheme developed rapidly: and b\ March 31. 

1904, out of a total of 1,117 Government telegraph offices. 

VOL. lit. r f 
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1,859 were combined with post offices, while 4.833 other posl 
offices were Authorized to receive telegrams from the public, 
and to send them free by pq»t to the nearest telegraph office 
to be signalled. 

I'm Ofice The first Government savings banks established in India 
wee those opened at the Presidency towns between 1833 and 
1835, and their management was subsequently transferred, in 
1863-4, to the Presidency banks. In 1870 District savings 
banks were instituted in- connexion with certain selected 
District treasuries. Post Office savings banks came into exis 
tenet in April, 1881. being opened m post offices in every part 
of India except the Bombay Presidency. This exception, and 
certain restrictions in other Provinces, had reference to the 
special arrangements made with the three Presidency Banks 
for the management of the old Government savings banks. 
The restrictions were, however, soon removed, and by April, 
1883, Poat Office savings banks were in operation- throughout 
India. The Poat Office savings banks and the District savings 
hanks continued side by side till 1886, when the latter were 
abolished ; but the Government savings banks in the cities of 
Calcutta, Bomluy, and Madras remained in the hands of the 
Presidency Banks until 1896. 

The popularity of the Past Office savings banks was evidenced 
as soon as they were opened in 1881-5. The number of de- 
positors in that year wa» 39.1*1, the amount at their credit 
was nearly r8 lakhs, and the interest which they received was 
Rs. 49,020. The corresponding figures for quinquennial years 
from 1885-6 to 1900-1, and for the year 1903-4. are s — 
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The minimum deposit that may be made is 4 annas, and 
no sum is received which includes a fraction of an anna. The 
annual limit of current deposits is Rs. roo, and the maximum 
total amount which a depositor may have at hit credit, at call, 
is Rs. r.ooo. exclusive of interest. Interest was formerly allowed 
at the rate of a J anna a month on ocry complete sum of 
Rs. 6, equivalent to 3J per cent, per annum. From July i, 






The Post Office savings banks made rapid progress at first ; 
but the lowering of interest in 1894-5 from 3J to 3$ per cent., 
and the redaction in 1889-90 of the annual and total amounts 
allowed to be deposited in cash to the credit of an account 
from Rs. 500 and R*. 3.000, respectively, to R*. roo and 
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Kv 2.000. checked l<* a time the normal increase of both 
accounts and balances. Although the banks have as yet rela- 
tively few cultivators among their constituents, the amount of 
each year’s de|msit* varies regularly with the [wosperity of the 
country . Thus, in the famine year 1897 8 the deposits fell by 
23 per cent, and the closing balance by 3-6 per cent. In 
1903-4 the depositors numbered 1 out of 186 of the lutal 
population, against 1 out of 4 j in the United Kingdom ; und 
the amount at credit of depositors was nearly 7 anna* |»er head 
of the population, against £3 91. 1/. per head in the United 
Kingdom. 

Uh Though tin- Indian Post Office has not yet established any 

ii»ii.»c* system of life insurance open to the general public, it ha* an 
insurance branch from which any (iovcmniml servant subject 
to civil rules can obtain a life insurance or endowment policy 
up to R*. 4.000 or an annuity up to Ri 50 * month. The 
scheme was started in 1884 for the* benefit of Posfhl tenants 
and it was extended in 1888 to the Telegraph department, and 
in 1898 to all other Government civil establishment.. Of 
8,414 active policies at the close of 1903 4. J.®74 life, 
and 5.340 endowment, policies. 

t'.f ,n«ni In April. 1890. the- Poat Office undertook, a. an experimental 
of milinu, measure, to pay natise military |>ensioncTs resident in twenty 
one Districts of the Punjab, and tho system was extended in 
18.74 to the tklole of that Province, including the IhstricU now 
transferred to the- Frontier Province. The pensioners arc lhu» 
saved from having to travel long distance* twice a year to one 
of the place* visited li> a pension |u> master The number ol 
military pensioners |uid by the I'tat Office in 1903 4 «»» 
*9.959. and the total amount of the pensions paid to them was 
more than * 1 lakhv 

Sale of At the instance of the llengal Government, the P«*t Office 
•|inntn« by unhook, in 189*. to act as an agency for the sale of quinine 
JXirt. produced at the Government factory. The measure was 
introduced tentatively, and the drug was placed on sale at 
| lost offices in S gram powders at i anna apiece, the post- 
masters being given a o on mission of 1 anna m the rupee on 
sales. On the experiment living successful, the measure was 
gradually extended to the whole of India. The quinine 
supplied to post offire* amounted in 1896 7. the first year in 
which the measure was in force throughout India, to *,715 lb., 
and by 1903 4 it had risen to 5.1 21 lb, or more than 7,000.000 
5-grain powders. The amount s<4d for i anna i> now (i9°5) 
7 grain* 
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//. Tt If graph Department' 

In 1851 Dr. W. B. O’Shaughnusxy, Assistant-Surgeon and E.pen 
Professor of Chemistry in the Medical College at Cakutta, " r ''”p*ph 
obtained sanction to construct experimental telegraph lines I mo 
along the Hooghly from Calcutta to Diamond Harbour, with H ^« L 
a branch from Bishtopur to May! pur, and an extension from 
Kukrlhati (on the farther side of the Houghly) to Kedgeree, 
making, with some short additional sections, a total of 8* miles. 

In the same year, four offices (Calcutta, Mlyapur, bishtopur, 
and Diamond Harbour) were opened for business, which was 
principally connected with shipping, and two others (Rukr&hJti 
anti Kedgeree) were added in February, 1851. The receiving 
instrument was a small galvanuvcupc, designed by Dr. OShaugh 
nessy and made in India, and this pattern continued in use 
until the Morse instrument replaced it early in 1857. 

On these experimental lines prosing successful, 1-ord Dal- Ijubumi 
housie obtained sanction from the Court of Directors for the 
construction t*f lines from Calcutta to .Agra, Agra to Bombay, 

Agra to Peshawar, and Bombay to Madras, extending in all over 
3,050 miles and including forty-one offices. I here were opened 
for | mid message traffic in Februar), 1855. By 1857 the lines 
liad been further extended, bringing Mysore. Ootacamund, and 
Calicut into the system, which then comprised 4.555 mi1 ** of 
wire, with sixty-two offices open to the public. During the 
Mutiny the lines in the then North Western Provinces, and in 
parts of Central India, suffered considerable damage, about 760 
miles being entirely demolished. But the Telegraph depart 
nvent was still able to render notable service in connexion 
with the suppression of the outbreak ; and the fact that nearly 
1,000 miles of line were constructed during the following year, 
in addition to the reconstruction of the line* destroyed, shows 
that the political value of the telegraph was by that time fully 
appreciated. Since then the department has steadily expanded 
year by year. At present its lines and operations extend from 
Masttij in the north to Kolachel at the extreme south of India, 

• The ov of the wort • telegraph ' M no- roofmed loelcctrk t el sg raph y. 

messages by meoaa of a semaphore. of which ih* men notable example w 
I ho Admiralty telegraph from P un mn u s t h to L aadca danog thr french 
War. Early to the nineteenth erntory i»» 30', the peopeaal was aetioosly 
entertained by the Indian Government to coasuwet a series of towers 1<>» 
vinaphcre signalling. 100 feet high and at mternh of S rules, all the way 
from CaUntta 10 Bomtay. The scheme never -ere very tar, theogh some 
of the towers then both may be teen to tbs day in liooghly District- 
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and from Roblt Kila on the Pcrsn-Baluchistdn frontier to 
Kengtung in the extreme east of Burma. 

The first Telegraph Act for India was Act XXXIV of 1854. 
The Acts which have since been passed, each repealing its 
predecessor. are VIII of 1860, I of 1876, and XIII of 1885. 
These Acts deal with the privileges and powers of Government 
in respect to telegraphs and other cognate matters. Rules and 
regulations for the acceptance, transmission, and custody of 
telegrams are published from time to time in the Gaunt t>J 

The strength of the Telegraph establishment cm March 31, 
1904, is shown he low 
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The enntnil of the department, which is now (1905) under 
the new Commerce and Industry Department of the Govern 
ment of India, is vested in a Director -General, assisted by a 
Deputy and two • Director*. The latter arc in charge of the 
Traffic and Construction Branches reflectively, and are each 
assisted by a Deputy Direct**, and in the case of the Traffic 
Branch by a Superintendent aim. 

The department comprises twenty divisions, each under a 
Superintendent directly responsible to the Director-General. 
Each division includes a number of subdivisions, in charge 
of Assistant Superintendents or Sub Assistant Superintendents, 
whose chief duties are the efficient maintenance of lines and 
supervision of offices *od the construction of new lines. The 
accounts of the Telegraph department are audited by an 
officer, styled Examiner of Telegraph Accounts whose office 
is in Calcutta 

The main lines of internal communication now arc : — 



I. C. Inti a le Mad™. : via the Eart Coast. 

1. Calcana to Bomba, : via Allahlbfcd. JabUlport, and Khu- 
rr via Sou, Nigjw. and Khodwal; rr via Allahibdct, 
Agra, JhioU, red WkmM. 
y Cl c ft ta to Karachi : via Agra and llydeflbid 
4. Cakatta lo S.mb : via Agra and Delhi 
5 - Cakatta to Rangoon : via Akyah. 
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6 . Calcutta to : *ia Akyab a«d K»r«ooo ; arviaGaahiU 

- Bomb. 7 to Madrai: «loo* th« Great Indian Peainsula and 
Mad rat Railway ; #r alone the SoaUera MakraEa and Madtaa 
Railway* 

8. bora tar to Karickl : «a Ahnt a d.iS id and Deata; *» da Bfca- 
U-al. Mirwl* Rkd-r Janet xo, and HydarftbM 
9- Bombay to Calico* : via Baa(alof« and Myao«. 
to. Madras to Calkae : n. Jall/jat and PodanAr 
. l. Madras to Tottconn. Ac. : aioeg tks Sooth Indian Railway. 

IS. Karickl to Quetta : *w Sokkaf. • 

l 3 . Karickl to Lahore : da Maltlo. 

The earl** telegraph line constructed in the neighbourhood C-rtrae- 
of CakutU (1851-1) composed overhead and underground,^^ 
tections, and included »he crowing o f the Hooghly and Haldl auirrial 
river*. The overhead portion consisted of an uninsulated iron '"I* ”’ f ' 
rod conductor. | of an inch in diameter and weighing 1.150 lb. 
per mile, in lengths of fce* welded together end to end. 

It was supported on bamboos, 15 feet high and *00 to the 
mile, coaled with coal-tar and pitch, and strengthened at 
intervals by poau, eight or ten to each mile, of teak, id/ 

{Stem rokuta), or iron wood. The conductor was secured 
to the peats by means of strong iron clamps. The under- 
ground line, used in CakutU and its suburbs, had a conductor 
similar to that of the overhead line, protected with two layers 
of Madras doth saturated with melted pitch and tar, and laid 
in a row of roofing hies filled with a melted mixture of sand 
and resin. The river cables were of English make gut la 
percha-covered copper wire, which was secured, for protection 
against dragging anchors, in the angles of a J* iron chain cable. 

One of these cables was laid across the Honghly (1.070 yards) 
at Diamond Harbour, and another across the Haldl (i.*oo 
yards) at Kedgeree. 

The construction of the long lines from CakutU to PcshAwar, 

Agra to Bombay, and Bombay to Madras, with some important 
branches, was begun m 1853. A lighter conductor was used 
for these lines and the supports were generally of a more 
subsuntial character. In most cases spars of teak, id/, fir, 
iron- wood, or black wood ( Ttrmimaha e/d/a) were used either 
as entire posts, or in combination with iron screw -piles, or with 
liedestals or columns of masonry. Granite obelisks consisting 
of single slabs, 16 feet above ground, formed the supports on 
a length of 311 miles of the Bombay-Mad ras line, while in 
some localities toddy palms, with tops of id/ to provide insula- 
tion. were the only supports. Some of the lines had insulators 
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nude in India or obtained from England, while other* were 
uninsulated. In 1856 iron tubes acre introduced for portions 
<»f posts ; and as the advantage </ iron over wood for supjiort* 
was more fully recognized, entire tubular iron posts of Hamil- 
ton's and other patterns were imported, and between 1861 and 
1863 the lines were extensively reconstructed with these posts. 
The supports now used are chiefly tubular iron posts, or old 
iron rails purchased from the railways. 

Various patterns of insulators have from time to time been 
adopted. The patterns now imported are principally those 
known as the 1 0 .P.P.,’ 'Siemens' N'o. 38,' and Johnson and 
Phillip*’ oil insulators , but other special patterns are imported 
for telephones, and for town and fwld telegraph lines. 'Hie 
heavy iron rod at first used as a conductor was found difficult 
of manipulation, and lighter wires were gradually introduced. 
As the result of trials made between 1884 and 1886, hard- 
drawn copper wire was substituted for iron wire on some main 
circuits, and it* use has been considerably extended of late. 
The conductors now used arc chiefly iron wire of 600, 450. and 
300 lb. per mile, and copper wire U 300 and 100 lb. 

•VI* - In 1873 the Telegraph department undertook the duty of 

•SSL* ‘applying wires, instruments and technical supervision to state 
mhI -snail, railways, at fixed rates of rental. ITsc same duties arc under- 
taken for the telegraph amice established in connexion with 
the «anol systems of India ; and wires arc alto provided on 
similar terms for all new assisted or private railways the supply 
of instruments and the supervision of their offices being in this 
case optional. 

CsmUaol In 1883 an arrangement was made between the Postal and 
frUcoph * e * e S rm P* > departments, under which the latter constructs and 
nlfct*. ' maintain* short branch lines to selected -outlying post offices, 
and fits up instruments in them, the Postal department under 
taking the working of the telegra|ih offices thus opened, while 
the technical and traffic supervision rests with the Telegraph 
department. The results of this system have been mentioned 
in the ' Post Office ' portion of this chapter (amir, p 433). 

TrI* The Telegraph department is abo charged with the duly of 

rntfiury 07 NU l , P l >' n 8 telegraph and telephone systems for military expedi 
I* 1 pose-, dons and fix use in connexion with the fortifications and 
defences of the country . It trains annually a large number of 
British soldiers in telegraphy, and employs in many of its 
offices a proportion of those so trained, thus maintaining a 
reserve of qualified military telegraphists for service in the field 
in time of war. 
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An installation for wireless telegraphy having been worked Wixcleu 
suc cessfully for some time between Port Blair in the Andamans ‘•'•C’Phy. 
and Diamond Island oo the Burmese coast, the route was 
opened to public traffic in September, 1905.^™! regular and 
perfect communication in ordinary circumstances is thus main- 
tained with the Andaman Islands. 

The following are the dates cm which the existing tele- Comimmi 
graph connexions with countries outside India were opened " ,,h 
to traffic: — countries. 



In'Ua to Cry loo, iSjS. 

IndoKiiopraa rocu to Unitod K-gd*-. — TwUy. 

Iruto-Raiopraa toot* to Uartod KingdoM. *ia TrfcnU, i«;o. 

HaMrco Com fin, raw. Bo- boy lo Ain. i»;o 
Sur. root# to Iloilo! Kingdom. l«yo. 

Kant.ni ud Sooth Afncaa Cooapooys root* feoeo Ain to Onrbon 
(Natal), via Zaonbar, Mwombi*w, nd l+nnp, U »..(«■. 1I79. 
laucm k-.Uo.HM Company’. row l-o- Madra. lo I'cwon, 
and llatavia, 1I71. 

ltataaia to Port Diralo Amlraha), |l|l 
Singapore to Hongkong, 1I71. 

Hongkong lo Shanghai. 1171. 

tlreoi Noithm Company. raw how Shanghai to Nagamlu, tHya. 
Nagaaakl lo VlndlvoUw*. tty*. 

Moulmrln to Bwigkoh. «. A-yo. .»J * 

~ M.nwaddy awl Rohetag. iM 7 



The Indian Telegraph department transfers telegram, to 
the Indo-European Telegraph department at Karachi ; to the 
Eastern Telegraph Company at Bombay ; and to the Eastern 
Extension, A14.traU.sia. and China Telegraph Company at 
Madia. ; while it has wire connexion, with the Chine* 
Imperial Telegraphs at Nampaung in the Bhamo District, and 
with the Siamese Telegraph, at Mymddy and at Sinhyoodine. 

It also interchanges traffic with the telegraphic systems of 
Ceylon and Portuguese India, and of the Kashmir State. The 
connexion, with China, Kashmir, and Portuguese India are 
worked under special agreements ; the other connexions under 
the International Telegraph Regulations. 

All telegrams on the service of the state are paid for. except Payment 
those relating to the service 0/ the Postal and Telegraph 
deportments. " 

When, in 1855, the lines of the department were first opened lnl.r.1 
for telegrams from the public, the tariff was fixed at one rupee urt *‘ 
for each sixteen words (including the address) for transmission 
over 400 miles of telegraph line, and a double charge was 
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levied on telegrams presented between 6 p.m. and 6 a-m. After 
several experimental modifications, a revised tariff was inuo 
duced in January. i8S», under which the charge was made uni- 
form for all hour* of the day and night and for any distance, and 
the address was signalled free in all ease*. For the purpose of 
this tariff, telegrams were, after 1886, divided into three classes: 
Urgent, Ordinary, and Deferred. The charge for an Ordinary 
telegram was one rupee for eight »ords and 2 annas for each 
additional word. Urgent telegram, were charged at double, 
and Deferred telegrams at half, the rate for Ordinary telegrams. 
From the i st of January. 1904, the tariff was again reduced. In 
the case of Ordinary and Urgent telegrams the number of words 
for the minimum charge of R. 1 and R*. t was raised from eight 
with a free address, to sixteen including the address. The 
charge for Deferred telegrams was 4 annas for four words, with 
1 anna for each additional word, and the address up to six 
words was signalled free. During the calendar year 1904 there 
had been an increase (as compared with 1903) of 43 P" ccl " 
in the number, and of 7-6 per cent, in the value, of private 
Deferred message*, largely owing to thi. change of tariff. 
From July, 1905, the address of Deferred messages has no 
longer lieen signal!. d free, hut ten words, including the address, 
may be sent for the mmimum charge «if 4 anna*. 

The original tariff for message* Iwtwccn India and the United 
Kingdom was £5 per twenty words. Thi* was reduced at the 
Vienna lntcmationalTchgraphConfcrence(i868)to £1 ijs.bd. 
In 1871 thi* tariff was raised, at a special Conference at Berne, 
to £4 tor.; and at the St. Petersburg Gmfcrencc of 1875 
a word-rate was established, which was fixed at 5} francs via 
Suer or Teheran and 5 francs via Turkey. In 1879 these 
rates were somewhat raised, but at the Berlin G inference of 
1885 they wttc reduced to 5 and 4) francs respectively. In 
March, 190*. the rate per word via Suer nr Teheran was 
reduced to 71. 6/, and in August. 1905. was further reduced to 
it. The rate per word via Turkey, which was as. $d. since 
January, 1903. was also reduced at the same time by 5 d. 

The tariffs for foreign countries, being made up of the shares 
of the different Administrations concerned, arc liable to 
vary in accordance with the alterations in rates made by them, 
as also with the route employed Tables showing these arc 
given in the Indian TtUgrafh Guide, |*ibli*hed quarterly. 
Ceylon is, for telegraph purpose*, a Foreign Administration, and 
telegrams to that colony arc charged at 3 anna* a word from 
India and 4I annas from Burma. 
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Press telegrams enjoy the privilege of dispatch at a far lower Pie* and 
rate than is allowed for ordinary pm ale message*. Thus the 
charge for an inland press Deferred message is about one ielrgran>. 
sixth of that usually levied, and for a foreign press message 
about one-third. Government telegrams, an the other hand, 
are charged at the same rate as ordinary private messages. 

Telegrams tendered at offices of the Telegraph depart Trltgmpli 
ment are stamped to the requisite amount with special telegraph - * B I’ C 
sumps ; those tendered at combined post and telegraph office* 
may be prepaid m either telegraph or postage sumps. Certain 
|K)*t offices which are not telegraph offices arc cm|«owered to 
receive telegrams from the public and to gram receipts for 
them. Such telegrams are transmitted by post to the nearest 
telegraph office fiw dispatch. 

The table in the Appendix (p. 445) show* the growth of (tnwvth 
the operation* of the Indian Telegraph department between 
1860-1 and 1903-4- In the firet-mentionod year about 1 1,000 nans 
mile* of telegraph line were open, with 145 telegraph office*. 

In 1903-4 there were nearly 60,000 mile* line, with »,!»; 
offices, which dealt with more than 150,000 message*, of which 
nearly 6,500,000 were for the public. The net revenue earned 
by the department showed a profit in that year of 3-7 per cent, 
on its capital outlay. But taking into account home charges, 
including those of the Indo-European Telegraph department, 
which is referred to later on, and »hkh is entirely distinct from 
the Indian Telegraph department in respect of administration, 
the net result in 1903-4 was (approximately) a lots of 9 lakh* 
to Government in respect of Telegraph*. 

In 1881 and i88j the Government of India granted to the Telephone 
Oriental Telephone Company licences to csuhlish telephone "*, h * ncr ‘ 
exchanges at Bombay. Madras. Calcutta, Karachi, and Rangoon. 

At the same time permission was given to the company to “ nf * 
erect private lines, each under a separate fircnce, in the 
localities covered by the exchange licences. But the Govern 
ment of India expressly reserved full poser to erect exchange* 
itself, for its own purposes anywhere, and for the public in any 
place for which no licence had been granted to a private com- 
|»ny. It also reserved the power to grant licences to more than 
one company. The Oriental Telephone Company has trans- 
ferred its licences for Calcutta. Bombay, and Karachi to local 
companies, and licences hare been subsequently granted for 
exchanges at Moulmcin and Ahmadihld 

The Telegraph department supplies telephone exchanges 
and private telephone lines for the use ««f the various depart 
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menu of Government ; and, where the requiremenu of the 
public in this direction ramot be met by private companies, it 
also undertakes the p ro v i si on of telephones for municipalities 
and other local bodies, as well as for private customers. The 
following figures show the extent of the departmental opera- 
tions in telephone work, excluding systems supplied for the 
use of railways nr ratal* : — 



Vmaa. 


rukaaf a 








itii 


7 1 


i* 


1 

•«7 


IU 

* oo6 9 


'bo 


•a 


M 




5».7W 


1900 




«oi 


Ml 


•*M»7 


, * 0, 


;• 




7 * 





Into The Indo-European Telegraph department has charge of 

P°* ,ion •* ,hc 'y" rm "* «clqttaphs between England and 
•tajart- Karachi which is owned by the Government of India. It 

meat. includes; (i) The Persian Gulf section, which runs from 

Karilrhi to the htwd of the Fenian Gulf, and connvcu the 
Indian telegraph lines, which terminate at Karachi, with the 
Fenian lection at Bushin- and the Turkish telegraphs at Fao. 
The system consists of *nr cable and an overhead line horn 
Karkchi to Jask. about 660 miles west of Karachi, and of 
cables thence to the head of the Feruan Gulf. There is also 
a cable from Maskat which connects with the system at Jask. 
(ii) The Persian section, which runs from Uushire, through 
Shirl* and Ispahan, to Teheran, const its of an overhead line 
worked under a concession from the Fenian Government. 
The duties of the Persian section include the maintenance of 
the Fenian Government line from Te Kerin to Meshed, and of 
the line now being constructed from Kashin to the Baluchistan 
frontier, via Yard and Kerman. 

The Indo-European Telegraph department is under the 
direct control of the Secret ar y of State for India, and is 
administered by k Ihrector in-Chief who has his headquarter* 
in London. The Fenian Gulf and the Persian sections arc 
each under a Director, with headquarters at Kuril hi and 
Teherin respectively. 
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RENTS, PRICES, AND WAGES 
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Indian rcnu hare had a history my different from that of Grig* and 
rent* in Europe. Throughout the periods of native rule for jjjjj** 
which we have historical data, the prevailing custom was for indiai" 
the cultivator to deal direct with the representative of the state, 
and the whole of the economic rent passed straight from one to 
the other. Even when there was an intermediary, and when 
that intermediary enjoyed to a greater or leas degree the other 

share of the profits of cultivation, and such dues as he might 
intercept would more fittingly be classed as fees or perquisites 
than as rent in the proper sense of the term. As the several 
Provinces passed under British rule, the Government at first 
continued the native practice of taking as land revenue the 
whole, or nearly the whole, of the economic rent When the 
intermediaries were few or weak the Government dealt direct 
with the cultivator ; and it win does so in -hat are called the 
1 ryotwSri ’ areas, which include Bombay. Burma. Assam, and 
the greater part of Madras. Where, on the other hand, the 
intermediaries were numerous and powerful, as in the tamlndiri 
tracts of Bengal and the United Provinces, the Government 
dealt with those intermediaries, leaving them to collect the 
rents from the cultivators and, when psying the proceeds to 
the state, to retain a small proportion, generally 10 per cent., 
for their own use. It is from this percentage that the payments 
now representing the net rental have developed, and the 
development has been along two main lines of expansion. In 
Bengal the Government demand, representing at the time of 
its assessment 90 pet cent of the economic rent, was fixed in 
perpetuity in 1793 ; but the extension of cultivation, and the 
rise in the value of produce, since that date have been .so 
considerable that the Government revenue at the present day 
is estimated to absorb no more than 15 per cent of the 
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economic rental, leaving 75 per cent to be enjoyed as a net 
rent by the landlords or other parties who now stand between 
the cultivator and the state. In the other Provinces the 
Government demand has not, as a rule, been fixed in per- 
petuity, and is liable to revision at intervals of twenty to thirty 
years 1 ; but owing to the gradual influence of Western views 
regarding the character and political value of proprietorship in 
land, the state has by degrees reduced its share of the profits 
from 90 per cent, to a maximum of about 50 per cent., leaving 
the remainder as a substantial net rental in the hands of the 
persons whom it has recognized as landowner*. The pecu- 
liarity of Indian rents lies therefore in this fact, that whereas in 
most countries the land revenue is an assignment from the rent 
made by landowners to the Government, in India the net 
rent is, historically speaking, a relinquishment of part of the 
profits of land by the Government to the landowners. 

During the first half of the nineteenth century, while the 
incidence of the land revenue was still high and land of much 
le» value than now, the rent question, though frequently 
discussed, wa. not looked upon as one of special urgency. 
But as population increased and the competition of tenants for 
land became more keen, it was felt that some system should 
be prescribed by law to guide the landlords and the courts in 
matters of enhancement and eviction, and with this object 
Act X of i 8$9 (India) was |iavvcd for the regulation of rent 
questions in Bengal. Agra, and the Central Provinces. In 
dealing with the tenants this Act reproduced and crystallized 
a distinction which had, in a vague and indeterminate manner, 
governed the treatment of cultivators under the native regime. 
It may be said generally that under native rule the cultivator was 
never ousted from his holding so long as he paid the dues 
expected from him ; and although there wax nothing in law or 
theory to prevent the indefinite enhancement of such pay- 
ments, the cultivators were so few and so valuable that in 
practice the enhancements seldom exceeded the full economic 
rent. In addition, however, to the cultivators so treated, there 
was always a class of men who were on a more temporary 
looting — men who came from outside villages or constantly 
wandered from place to |dacc ; and it was felt that as regards 
these men the same customary obligation did not apply. The 
Act of 1859 accordingly divided the tenants, on the above 
lines, into ' occupancy ' and ' non-occupancy,’ and gave to the 
former a greater degree of protection than to the latter. In 
• Sra Vol. IV, dup. Mi. Uod ktvnoe 
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distinguishing the two classes the principle of prescription was 
followed as the best practical guide, and the continuous 
cultivation or holding of land for twelve )car> was declared to 
entitle the tenant to a ’nght of occupancy' in the land so 
cultivated or held. 

A similar distinction was preserved in vanous local Acts Subtaqaari 
passed subsequently to 1859, but as time went on the protection 
thus afforded to tenants was found to be inadequate. The dir’i* " " 
inquiries of the Famine Commission in 1880 showed that in » , '°viiice«. 
many tracts the rents were too high ; that the cultivators were 
by the conditions of their life debarred from other means of 
subsistence; and that the pressure of high rents entailed a 
great deal of unnecessary poverty, and consequent inability to 
withstand the attacks of famine. The subject had meanwhile 
attracted special attention in Bengal, where the whole question 
was threshed out with great thoroughness and no little 
acrimony, and a Bengal Act representing the result of these 
inquiries was passed in 1885. This Act has been accepted in 
many respects as the standard of rent legislation for India, and. 
along with the recommendations of the Famine Commission 
of 1880, has led to the gradual revision of the rent legislation 
of other Provinces. In Oudh, where the land is mainly owned 
by large proprietors in an exceptionally strong position, and in 
the Punjab, where the owners are small farmers and only half 
the land is let to tenants, the Provincial legislation has certain 
local peculiarities ; but in Bengal. Agra, and the Central 
Provinces though the specific provisions of the laws differ, 
there is a general similarity in their outline. 

The position of rent legislation in India at the |*esent time I’iwmii 
may be briefly described as follows:— In all the Provinces 
above mentioned the law recognire* the two main classes of 
tenants already referred to, occupancy and non-occupancy 1 . 

As regards the qualification for occupancy rights, a twelve-year 
rule Is now followed only in Bengal and the Province of Agra. 

In Oudh rights of occupancy were granted to certain classes of 
ex-proprietors only, and in the Punysb they can be claimed 
on certain specified historical grounds but not on mere lapse of 
time. The twelve-year rule was in force in the Central Provinces 
till 1884, but was in that year superseded by a provision which 

■ Other cUuo of ten.nu «/« tfao rtcogaurd m wend Provtacw, min 

teotnu, Ac, it ooe cad of the wale, aad ■fc Mi H i at th* other; 
bulk of tha rent legwUHco la cooceraed with the two dims mentioned 10 
the «*«- 
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allows the purchase of occupancy rights by an ordinary tenant 
at two and a half times the annual rental In the Province of 
Agra, where the old rule of prescription is still retained, special 
precautions have been taken to prevent the deliberate shifting 
of tenants by the landlord to defeat their claims, and the 
tenant’s continuous possession is held not to be disturbed by 
re-distribution or exchange of holdings. In Bengal a further 
step has been taken, and every tenant who has continuously 
held land in a village for twelve years has a right of occupancy 
in all land that may at any time be held by him in that 
village. • 

Knhsnce- landlord’s improvements, or an increase in the area of the 
holding, are everywhere accepted as proper grounds for 
enhancement. An occupancy tenant’s rent can generally 
< subject to certain restrictions) be enhanced by contract, but 
in some Provinces the interposition of a Government officer it 
in any case required. When an enhancement is made on suit 
or application, it u subject to certain prescribed limitations. 
The Act of 1859 allowed enhancement up to the prevailing 
standard of occupancy rents in the neighbourhood, or up to 
the limit indicated hy a rite in the value of produce ; and this, 
with verse later modifications, is still the rule in force in 
Bengal and the Province of Agra. In the Central Provinces 
enhancements not exceeding *5 per cent may be made if the 
rent fixed at the last land-revenue settlement was lets than the 
full rent assessable, or if there has been a rise of prioct since 
the settlement In Oudh a rise of prices is not taken into 
consideration, but in enhancement regard is had to the 
prevailing occupancy standard, or to a certain proportion of 
the prevailing non-occupancy rates in the neighbourhood. In 
the Punjab neither of the old rules of 1859 is now followed, 
and the occupancy rents are limited to a standard based on the 
land revenue and varying from one-eighth to three-fourths in 
excess of the assessment. In all Provinces where the land 
revenue is subject to periodica] re-aueavment, the rent can be 
altered at the time of the revenue settlement ; otherwise an 
occupancy rent once fixed is unalterable (except on the ground 
of change of area or landlord's improvements) for a further 
period of five, ten, or fifteen years as the case may be. the term 
being shortest in Oudh and longest in Bengal. 

The protection accorded to a non-occupancy tenant is of 
course less than that above described, but his rent is not, 
except in the Punjab, left entirely to the discretion of the 
landlord. The Bengal Act allows a tenant who sues against 
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enhancement to have a £air and equitable rent fixed for him on 
the basis of the prevailing rates, and the law in the Province of 
Agra allows a similar privilege to tenants who have held on a 
seven years’ lease. In Oudh an enhancement, whether agreed 
to on contract or awarded on a suit, may not exceed 6J per 
cent, of the existing rent, and the corresponding limit in the 
lesi developed Central Provinces is 33 per cent. A special 
feature of the law in the Central Provinces is that an officer 
re-assessing revenue is required to fix the rents of all non- 
occupancy tenants j and a general revision of rents on a some 
what similar system can, if necessary, be set in motion by the 
Government in the Province of Agra and in Bengal. A non 
occupancy rent once fixed is generally protected from further 
enhancement for a term of five or seven years. 

An abatement of rent can be adjudged, generally speaking, AUsinwal 
on conditions inverse to those permitting of judicial enhance '* ,tn ' u 
ment, and in owes when a Government officer is invested with 
general powers to fix fair rents he necessarily has the power to 
reduce rents which are excessive. In tome Provinces the courts 
possess, to a certain extent, power 10 remit rent when the 
produce has been injured or destroyed by natural causes ; and 
in the temporarily settled Provinces a suspension or remission 
by Government of its revenue entails, or is conditional on, a 
( orrespooding suspension or rem radon of the rent. 

Lastly, as regards the recovery of arrears, the general Rroowry 
tendency of modem legislation in India is to reduce thc 0, " T, * ,, • 
landlord’s summary powers of recovery-, while simplifying 
the procedure of recovery through the courts. 'Hie special 
processes of ejectment and distraint are. now subjected to 
considerable safeguards against possible oppression. As a 
general rule, both occupancy and non-occupancy tenants can 
be ejected for arrears ; but the ejectment must be by notice 
or suit, and the procedure must be in accordance with the 
conditions laid down by the legislature. In Bengal and the 
United Provinces the landlord has also a remedy by distress, 
but his powers are far less extensive than they were under 
the old Bengal Regulations. The distraint is confined to the 
crops of the holding in arrear ; reaping and threshing may not 
be interfered with ; the anear for which distraint is made must 
be of recent origin ; and the distraint must either be made 
through a court or reported at once for the court's information. 

In the Central Provinces and the Punjab there is no actual 
power of distraint ; but in the former Province crops can be 
attached pending a decree for the arrears and in the latter, if 

C I' 
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the produce be already attached, the rent can be recovered 
therefrom. 

Krniin The above represent* briefly the present condition of the 

lionncL law re 6 ardm 8 ren,s Northern and Central India \ In the 
• ryotwiri ‘ areas, where the Government deals directly with 
each occupant of land, and where large proprietors have either 
disappeared or never existed, the land is cultivated to a much 
larger extent by the landholder* themselves and rents are far 
less prevalent. The fact that the Government revenue gener- 
ally falls far short of the economic rent has, however, led to 
a certain amount of subletting in the ryotwiri areas ; and 
although in most of these Provinces the legislature has hitherto 
exercised little or no interference in tent matters, the increasing 
tendency to sublet give* rise to the presumption that the 
pewit Km of sub-tenant* in ryotwiri tracts will before long 
be subjected to more detailed control than has hitherto been 
the case. 

RmhmIiI Speaking generally, the legislative provisions already div 

lakiM. CUM4r d deal primanly with cash rents. The original form 
of rent in India n, however, a kind-rent, taken, as a rule, in 
the form of a share of the grain heap. The inconveniences 
connected with tht* primitive phase of rent led to various 
developments, such as the division of the standing crop by 
appraisement, or the payment of the landlord’s share of 
the gram at a stipulated price-rate; or, if the crop* were 
difficult or inconvenient to divide, a cash rate per acre 
would Ik jiaid on them, or a Gish rati per acre might l>e 
taken on the entire holding ; or, finally, a lump sum in gross 
would lie assessed on the tenancy as a whole. The payment 
of rent in kind b, however, still exceedingly common in all 
parts of India. Generally speaking, it is prevalent in tracts 
where the country is yet undeveloped, or where the crops are 
liable to extreme variations of out-rum. or where the tenants 
.ire much depressed ; but there arc marked exceptions to these 
general statements and the adoption cf a cash or produce 
basis for rental is largely a matter of custom. The produce 
system has both disadvantage* and merits : it opens the door 
• la porriant of the Mi l.-» I'rewiencr alto. where there are Urge pro- 
ne be and. by an Act pawed a 18*5. to coin ialo mutual written «£Tcr- 
menu with tbcii tenants as a preliminary to the put of anUtanc* by the 
coarts in dufraini, erictsoa. *c; aad iW coant, Mi dealing with wilt to 

oa enhance meatt of km. An iapwored aad more elaborate Ken/ Act for 
Madras is at present 
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li> much fraud, uncertainty., and oppression ; but on the other 
hand, it apportions the rent exactly to the produce, and thus 
avoids the severity with which a fixed cash rent must fall upon 
a tenant in years of scarcity. Where kind-rents prevail, many 
of the questions with which the rent laws concern themselves 
disappear from view. Enhancements and abatements, for 
instance, due to changes in area, to improvement and dete- 
rioration, or to the rise and fall of prices, adjust themselves 
automatically. Otherwise, and with some necessary modifica- 
tions, the provisions of the rent laws apply generally to produce- 
rents as well as to those in cash ; and there are usually special 
conditions providing that disputes about the division or ap- 
praisement of the crop shall, on the application of one of the 
parties, be decided by a revenue officer, and that under certain 
circumstances a kind-rent may, by the same agency, be con 
verted into one in cash. There are no general statistics 
regarding the expansion or contraction of the area under 
kind-rents; but it is usually behesvd that, taking India a« 
a whole, the system of cash rents is slowly gaining ground 
concurrently with the general development of the country. 

Detailed statistics regarding rent are not, as a rule, available Ron 
for any but small areas, and in Bengal they are almost 
entirely wanting. The following table collects the chief 
data of interest for the tamlndiri Provinces according to 
recent returns 
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The figures require certain reservations and explanations 
which need not be entered into here ; but they may be 
accepted as showing with sufficient accuracy the general 
conditions connected with rent in India. With reference 
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to the incidence of the cash rental, it may be observed that 
the rent of protected tenants b in some Provinces maintained 
by la» at a standard below that of tenants-at-will, while in 
other Provinces it b not so restricted, and may even, owing to 
the occupancy tenants’ possession of the best lands be higher 
than the prevalent non occupancy rate. 

Inflame* A* to the incidence of the rents generally, this may be said 
an muT lo < * e P end on in,era< t |0 n of three forces— custom, com- 
petition, and legislation. In the early days of British rule 
custom was everywhere paramount, and even now the influence 
of competition b comparatively restricted. A rise of prices, 
for instance, even in unfettered tenancies, does not necessarily 
entail a concurrent rise in rents : the rental in such cases rises, 
as a nil.-, considerably after prices and by no means in exact 
conformity with them. The rent legislation of India has this 
special characteristic, that it starts from a basis of custom and. 
while accepting the legitimate influence of competition, socks to 
confine that influence within reasonable limits. It aims not 
so much at the curtailment of advantages naturally accruing to 
landlords a» at the maintenance of rights already conferred 
on tenants by custom. Custom is therefore still, to a large 
extent, the foundation of Indian rents »nd the presumptions 
of unfettered tom|>eticion, which j«crvade the standard cco 
nomic conceptions of rent, can only be allied with large 
reservation* to existing conditions in India. 

//. Prices and Wages 
Retail Prices 

Th*..'»u No records exist of prices in the interior of the country 
’ except for the staple food-grains and salt, which are the articles 
rrcoidi. most commonly bought and sold. Since 1873 these prices 
liave been reported in fortnightly returns from most Districts, 
and have been regularly published in the Gasette of India. 
From these, and from earlier local returns, a compilation of 
each vtar’s prices i-» made, which has, since 1884, been 
published annually in the official publication entitled Prices and 
Waxes in India, the record of prices commencing with the 
year 1861. For previous years the information becomes 
more and more incomplete the farther back the inquiry is 
carried, and is not wholly to be depended on, though various 
official record* exist of price* in such period.*. Thus, in a 
report on wages and prices during the sears 1858-70. published 
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in 1871 by the Government of the United Provinces, a state- 
ment, obtained from merchants' books, is giren of the price of 
wheat at Bareilly from 1805. at GhlaibJd from 1831, and at 
Sahlranpur, Muttra, and Aligarh from 1840. Old prices are 
also obtainable from settlement reports and local gazetteers. 
The Bombay Gauiutr gives prices of millet at Broach from 
178* in broken periods, and continuously from 1810; at 
Hhaunagar from 1 783, with but few omissions ; and for several 
other places from the early years of the nineteenth century. 
These prices, with those of rice in Kanara and Madras, from 
1814 and 1811 respectively, were averaged, and illustrated with 
a series of diagrams, by Mr. Chambers, Meteorological Reporter 
for Western India, in a paper, written in April, 1886, on the 
variations of prices in the Bombay Presidency, which examines 
the possible connexion between price variations and the 
periodicity of sun spot*. Similar vanations over a long series 
of years, starting from the early part of the nineteenth century, 
were given in tabular and diagrammatic form by Mr. Pcddcr of 
the India Office, in a memorandum on prices embodied in the 
Parliamentary Blue Book exhibiting the ‘ Moral and Material 
Progress of India' in iMt-y. the grains selected being in 
this case M/Vw (Pinmutfum tyfkoUt*m\ jowdr (AnArofogon 
lorgkum), wheat, and rice, at four typical marts. The salient 
feature of all these price statements it the same: namely, the 
immense variation of prices between yean of good and bad 
harvests which resulted from the absence of trade and communi- 
cations, except in the maritime Districts of Western India, 
which were opened to trade in very early times and where 
the fluctuations were consequently within much narrower 
limits. The isolation of many Districts before the opening 
up of the country by railways and roads deprived them of 
any outlet for their surplus in times of plenty, and in periods of 
scarcity or famine made them depend wholly on their own 
supplies. Thus, an abundant harvest produced prices which, 
according to modern standards seem extraordinarily low, while 
a failure of the crop* meant a range of prices proportionately 
much higher than can now be reached, or caused heavy 
mortality from starvation. Among several examples of the 
levelling effect on prices of improved communications, Mr. 
Pedder cites the following case. In 1838 there was a severe 
famine in the United Provinces, and the price of wheat at Agra 
rose to 1 3$ seen 1 per rupee, while at Khindesh the price of 
jow&r was as low as 61 seers. In 1861 and 1869 there were 
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again (amines in the United Provinces and no failure in 
Khlndesh. But the railway had meanwhile brought Khlndesh 
into direct communication with Agra, and when the price of 
wheat in Agra was 14 and 1 1 seers per rupee the price of jomir 
in Khlndesh rose to 16 and ia) seers. 

Other noticeable features are the tendency of prices to fall 
during the first half of the nineteenth century, and the marked 
rise which occurred about i860, and which is attributed by 
Mr. Peddcr to the great economic change introduced by the 
rapid growth of the export trade and the expansion of the 
circulating medium. Under native rule such limited trade as 
existed was mainly carried on by barter, and a large portion of 
the receipts and disbursements of the Government was in 
kind. I’hc introduction, with British rule, of money payments 
to and by Government, the growth of trade, and the general 
increase of prosperity and production arising from peace and 
a settled administration, caused prices to drop until a rise was 
brought about by a large influx of silver, which allowed the 
currency to expand in a greater degree than the duties thrown 
on it. 

In comparing early prices with those published from 1861, 
it must be remembered that the former, which arc generally 
taken from settlement reports, are the harvest prices obtained 
by the cultivator, while the latter arc the retail prices paid by 
the consumer. The harvest jwtcc*. besides being necessarily 
far lower than the retail figures, arc no guide to the average 
price of the year, for the crop is often sold to a banker, grain- 
dcwler, or merchant who has made advances and bargained for 
its purchase beforehand, at a price not likely to be unfavour- 
able to himself. The grain trade as it now exists is quite a 
modem development, resulting from the establishment of 
ampler means of transport and communication; yet it is a 
common fallacy to compare modern prices, which approach to 
one level at all places accessible by railway, and which in 
times both of plenty and of acute famine are real commercial 
quotations, with the purely local' figures formerly recorded in 
isolated tracts, where a bumper harvest produced nominal 
prices, and a complete failure, with the usual accompaniment 
of intense famine, made grain practically priceless. 

In considering the course of retail prices from 1861, it will 
be convenient to take the seven principal food-grains for which 
a complete record exists. In tabulating the figures, the 
average of the District prices for each Province, or part thereof, 
where the gram is largely grown for food, is taken from Prim 
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and Wages in India and formed into a general average; for 
although this method is doubtless open to some criticism, 
limitation of space compels its adoption. The grain* and the 
Provinces are : Rice (common) — Bengal, Assam, Lower Burma, 

Madras, United Province!, Central Provinces. Wheat— Pun- 
jib, United Provinces, Central Provinces, Bengal (Bihlr), 

Bombay. Barley— Punjab, United Provinces, Bengal (Bihlr). 

Jotoar (Androfogon sorghum) — United Provinces, Punjab, 

Central Provinces and Berlr, Bombay, Madras. Bajra (Pen- 
nist/urn rypkoideum) — United Provinces, Punjab, Madras, 

Bombay. Rags (Eleuame eoraeana) - Madras. Mysore, Bengal, 

Bombay. Gram ( Cietr anetinum)— Punjab, United Provinces, 

Bengal (Bihlr), Centra! Provinces, Bombay, Mysore. 

Marie, arhar ( Cajanut indisut), and kakun (Selena ita/ua) 
lave been omitted, as the record* of prices for these are more 
or less incomplete in the earlier years. Sah is also left out, as 
its price it chiefly regulated by the varying rate of duty and 
the coat of transport. 

Prices arc expressed, according to the usual Indian method, Method of 
in terms of the number of seen sold fur a rupee ; and to avoid r»i*r»i.. K 
misleading conclusions by those accustomed to think of " 
money price*, it is advisable to note that not only do money 
prices vary inversely to quantity prices, but that the per- 
centages of the rise or fall of prices according to the two 
methods of notation are quite difcrvnt. Thus, if the number 
of seers obtainable for a rupee is halved, i.e. decreases by 
$o per cent., the money price is doubled, i.e. rises too per cent. ; 
but if the quantity price becomes 50 per cent more, that is 
cheaper, the corresponding money price is only jj per cent, 
lower. 

In the table on the nest page, which gives average* for each StaiiMies 
quinquennium between 1861 and 1900, and for the three years ol ,tUl1 
1901-3. quantity prices are used except in the last column, which 1861 1903. 
states the varations in the estimated pocc of all grains from 
the price of a standard period- These variations are in inverse 
ratio to the quantity prices, and thus represent with approxi- 
mate accuracy the course of money prices. 

Allusion has already been made to the general rise of prices I Me** of 
which took place about i860. With the suppression of the ,s6, - 7 ® 
Mutiny and the transfer of the administration to the Crown, 
there commenced a new era of commercial and industrial 
activity, as the resources of the country were developed by the 
construction of roads and railways, the improvement of har- 
bours, and the extension of irrigation. A momentous event of 
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this period was the American Civil War of 1 86 1-5: this, by 
causing a cotton (amine, gave an immense stimulus to the 
extension of cotton cultivation in India, which while the war 
lasted brought Urge profits to the cultivator and the merchant. 
The influx of the precious metals which began about the time 
of the Mutiny was thus still further stimuUted, arid a great rise 
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of price> ensued, from about the second year of the war, 
throughout the cotton growing districts of Western and Central 
India, extending in a lea* degree to other part* of the country. 
Prices were also raised by the famine of 1861 in the Upper 
Italb of the Province of Agra and the neighbouring district* of 
the Punjab and Rjjputtna. and by the scarcity in Cutch. A 
uniform level of prices was. however, still far from being 
established ; for in 1861, while wheat was nearly 39 seers to the 
rupee in the Central Provinces and 16 seers in Oudh, it was 
less than 19 seen in the Province of Agra and only 16 seers in 
Bombay. So also in 186*, when rice was 19$ seers per rupee 
in Bengal, it was less than 18 seers in Burma and not quite 
14 seer* in Madras. On the collapse of the inflation caused 
by the American War, prices would probably have fallen but 
for the gieat Om«a famine of 1866, which extended into Bengal 
proper, Bihir, and parts of Madras. Another notable famine, 
that of 1869, affected Western R 3 j|>ut 3 na and parts of Northern 
India, and the extension of scarcity west and south produced 
a rise in the price of food-grains in Bombay, the Central Pro- 
vinces, and Hyderabad. 

Price* of During 1871-5 prices were not seriously disturbed by any 

• 871-do. except the Bihir famine of 1874 ; and although large 
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purchase) of grain were then made by the Government, and 
scarcity prevailed in the adjoining Districts of tire United 
Provinces, the disturbance of prices was not widely felt. In 
view, therefore, of the generally normal character of the seasons, 
and the fact that its middle year (1873) b that from which the 
great change in the relative values of gold and silver com- 
menced, this quinquennium has been selected as the most 
suitable standard with which to compare the price levels of 
other periods. The quinquennium 1876-80 embraces the 
great famine of 1877-8, which affected an immense tract in 
Southern and Western India and extended, with diminished 
intensity, into the north. Great quantities of rice were sent 
from Bengal to the (amine districts, and the price of food-grains 
rose to a very high level throughout India. 

The export trade in wheat, which had begun in a small way 
after the opening of the Sue* Canal in 1869, received a check 
dunng the years 1878-80; but it revived in the following 
year, and in 1881-j reached an extraordinarily high level 
with a tout of nearly 1.000,000 tons. The export trade in 
rice, which expanded greatly in i 8 y»- 3 , was on a Urge scale 
throughout the decade under consideration, and showed greater 
contraction in 1874, the year of the Bihlr famine, than in the 
Deccan (amine three years later. 

The period 1881-90 b noticeable for a remarkable change. 1'iimsl 
Speaking generally, all crops except rice were good or abundant 
during the years 1881-5. though there was scarcity in a portion 
of the Punjab in 1884. and distress in parts of Bengal and 
Madras in 1885. The rice crop was bad between 1883 and 
1885, owing to drought and floods, but wheat was plentiful, 
and the average price for all grains was low. The dependence 
of prices on the variations of the seasons is thus, as formerly, 
clearly marked ; but this explanation hardly suffices to account 
for so great a rise in prices as occurred dunng the last five 
years of the decade, for the 1889 famine m GanjSm (accom- 
panied by distress in the Orissa States and scarcity in BihAr) 
was only of local importance, and prices had already reached 
their highest point in 1888. The export trade in food-grains 
was no larger than in the previous five years ; and unless the 
harvests were generally poor, though not sufficiently so to 
cause noticeable scarcity, some reason for the rise other than 
diminished supplies must be found. There b. of course, a 
direct connexion between the volume of the currency and 
prices, but in the case of retail prices thb connexion b so 
obscure that it cannot be traced with any certainty. Still it is 
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a (act that from the time this general rise of prices occurred 
there were heavy imports of silver, and the active circulation was 
increased by a large addition to the coinage. 

Pn«»of The high prices ruling during 1886-90 were still further 
raised in 1891 -a by prolonged drought, causing scarcity and 
distress in Madras, the Bombay Deccan, Bihlr, and Upper 
Burma. A strong Indian demand for rice was coupled with 
large exports, and at the same time there was an unprecedented 
export of wheat owing to failure of the crops in Europe, so 
that Indian prices reached almost to famine levels. With 
better seasons prices cheapened ; but the lowest point reached 
in 1891-5 •** **>U *bove the avenge level of the previous 
quinquennium and, as m that period, the importation of silver 
for coinage, until the closure of the mints in June, 1893, was 
on a Urge scale. 

The next quinquennium (1896-1900) includes two periods 
of intense and widespread famine. The failure of the crops 
caused famine over a very large part of India in 1896-7, and 
the central and western regions were again desolated by the 
famine of 1899-1900. The effect was to raise the price of 
food grains in all parts of the country to the highest levels on 
record. Wheat exports were reduced to insignificant propor- 
tions during the first famine, and were practically extinguished 
in the year following the second. But in spite of the large 
supplies of rice absorbed by the (amine areas, a very extensile 
export trade in that article was maintained throughout ; and in 
1898-9, the year preceding the second (amine, the export of 
rice, wheat, and other fiawt-grains was larger than in any previous 
year except 1891-s, the aggregate exceeding 3,000,000 tons. 
K««m During the yean 1901-3 the harvests haw been good and 
"“'Ji ^ prices have fallen steadily. The levels are still comparatively 
coowdera- high, but the decline is as rapid as could be expected in view 
of the effects of the last two famines, and the depletion of 
C stocks which must take yean to replace. Rice, of which the 
exports haw greatly increased during the last two years, remains 
extremely dear ; and it has been evident for some time that 
the supply of this cereal, which is perhaps the most largely 
consumed food-stuff in India, has not kept pace with the 
growth of the demand. Wheat in India proper, like rice in 
Burma, is being grown more extensively for export, and the 
recent revival of the foreign demand has produced exports 
bearing a far larger proportion to the consumption than in 
the case of rice. Each of the last two famines caused a large 
reduction of the area under wheat, and though its cultivation 
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is rapidly expanding, the deficiency has no* yet <1905) been 
made up. Of rice it may be said that present prices are as 
high as the famine prices of former years; but it would be 
incorrect to apply this statement to food grains in general, for 
the price of wheat has (alien, and all the commoner grains 
which are the staple food of the poorest classes have cheapened 
remarkably between 1901 and 1904. Recent prices are, it is 
true, higher than the average of the first half of the forty years 
dealt with in the table on page 45* ! but allowance must be 
made for the gradual levelling of prices throughout Districts, 
Provinces, and the country at large which has followed the 
multiplication of the means of intercourse. The chief factor 
in determining the price of food-grains has been, and will con- 
tinue to be, the out turn of the crops; for as India is dependent 
for food on its own resources, a considerable deficiency of the 
supply, cither actual or anticipated, must always send up 
prices, and it is an economic law that the increase of price 
is in much greater proportion than the deficiency in supply 
which causes it. The increase of population, and consequent 
pressure on the land, would operate, through the law of 
diminishing returns, towards a permanent increase in the price 
of food even though the area under cultivation expanded in 
the same proportion ; and the demand for export has undoubt- 
edly influenced the price of rice and wheat directly, and through 
them the price of the commoner (bod-grams. Thus, a remark- 
able (all in the price of food grains in the United Provinces in 
the year following the severe (amine of 1896-7 was assigned by 
the local officials to the small export demand for wheat. The 
steadying of prices by increased facilities of transport must, as 
already slated, result in raising the general level. Another 
general eause which would produce a higher iangc of price* is 
an inflation of the currency ; and it is at least a noticeable 
coincidence that at the periods from which prices took an 
upward turn, namely, from about i860 and again from about 
1886, there was a great influx of silver and a Urge addition to 
the coinage. 

The effect of the increasing price of food on the condition 
of the labouring classes is discussed in the section dealing with 
wages. 

WkoittaU Pruts 

The wholesale prices of commodities recorded in Print and 
IVaps in India relate to a few of the principal articles or 
import and export. There is no record, except of quite recent 
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dale, for the markets of the interior, and the earliest quotations 
are for price* at Calcutta in 184 j. Until 1861, moreover, the 
list of article* i* very imperfect ; and, as in the case of retail 
price*, it is convenient to commence with that year, which 
marks the beginning of a new era of commercial and industrial 
activity. 

Variations To illustrate the course of wholesale prices in tabular form, 
iu prk* i ( j, most convenient to substitute for the actual price of each 
article the percentage of iu variarion from the price of a given 
•1*03 of period which it reckoned at 100. The year selected is 1873, 

In.' t,,,m which ,ime lhc 8°“ vjdue °* " lv *' of ,he ru P c * **8 an 

to decline, and the price ruling in March of that year is the 
actual datum. The variations from this standard, calculated 
on the mean of the price* of January and July in each year, 
of certain principal import* into Calcutta are shown in the 
following table : — 




These articles, though few in number, represent in the 
aggregate a large share of the total import trade, and each 
is typical of a large claw. Thus, the three form* of cotton 
represent all cotton manufactures, which constitute more than 
onc-thinl of the tool imports. Copper is an article of great 
importance in the domestic economy of the people ; and the 
price of iron, of which an insignificant quantity is produced in 
India itself, regulates the cost of all manufactures thereof, 
including machinery, whether imported or made m the country. 
The price of imports generally, as represented by these articles, 
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fell by it pet cent. between 1873 and 1903, while the fall in 
cotton goods was from 20 to 27 per cent., and in iron 30 |»cr 
cent. It must, however, be noted that iron is subject to great 
variations in price, and copper is so much the subject of 
speculation that its price, too, is unstable. Cotton, also, is 
often subject to special influences; and its very high price 
between 1861 and 1870, or more particularly from 1863 to 
1867, is due to the cotton famine caused by the American Civil 



War, while the effects of 



of supply and speculation 



have caused an advance of price in 
The variations of other typical imports, for which prices are Pita* of 
not available for the whole period from 1861. are shown 
below:- k.™,.. 



Sugar Mauritius) 


■ *» 


iM.-oo ■*»•«» 
So 70 


59 


Coal (Wriak) . . 


So 


«• 6; 


77 


Known* (Awnian Ch*w«) 


O 0 *0 


_ 101 


"l 



The variation for kerosene it based on the price of January, 

1888, and the prices are for imports at Calcutta, while the 
price* of sugar and coal are those for imports at Bombay. 

Sugar has grown to be one of the principal imports into India, 
and the great volume of the supplies during the last seven 
years, originated by the influx of beet sugar, has brought down 
prices. The import trade in kerosene has nearly doubled since 
1888. but has recently received a check through the working 
of the oil fields of Burma and Assam. Of late years, too, the 
development of its own coal-fields has made India almost 
independent of imported fuel ; hence foreign coal is no longer 
an article of much consequence in the import trade. 

The tabic on the following page show* the variations from the Variations 
prices of March, 1873. of some of the principal export* from •» of 
Calcutta and Bombay, the figures bang, as before, deduced 
from the mean of the January and July prices in each year. 

The average price or index number shows on the whole 
remarkable stability ; but this is the result of a notable rise 
in rice, jute, and linseed, which counteracts a fall in the other 
articles, the decline being particularly heavy in the case of tea, 
indigo, and cotton yam. 

The great rise in the price of rice is in agreement with the Rice on<l 
evidence of retail prices. In the case of wheat the explanation 
of the decline in the export price, while the retail price has 
risen, is that the price at Calcutta in 1873. which is taken as 
the datum for calculating variations of export prices was 
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extremely high even for that centre, as the index for 1872 
is 77, and for 1871 only 59. The wheat trade was then in 
its infancy, and the cost nf transport often made the price 
at the ports double that in the wheat-growing districts from 
which retail prices have been taken. As railway comm uni 
cations developed and prices in the interior rose, freights to 



V iimt/ioHi in lAe WkoUtmh Pruti of Export t a / CaUutta 
amd Bombay 




the ports were greatly reduced, and thus a fair stability of 
prices was maintained. Another noticeable feature is the 
failure of the export price to respond as fully as the retail 
figures to the deficiency of supplies caused by the drought of 
1899, which was practically as serious as that caused by the 
great drought three >ears previously. The reason for this 
would seem to be that the later crop failure was more in 
Central and Western India than in the districts of Northern 
India, from which supplies for export are so largely drawn ; 
and the fact that the export of wheat in 1 900- 1 practically ceased 
must be partly attributed to the lower |irices ruling in Europe. 
'Hie dependence on foreign prices of crops grown for export 
is also apparent in the case of rice, far the rise at Rangoon in 
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recent years is not nearly so great as at Calcutta, and the 
variations, which are often the result of speculation, are quite 
unconnected. Thus- while the index numbers at Calcutta 
during the three years 1 901-3 were 184, 195, and 163, at 
Rangoon they were iss, 118, and 151. 

Dealing briefly with the other articles given in the table, Lu»cc<l. 
the recent rise in the price of linseed, followed by an abrupt 
fall due to greatly increased supplies, represents the course of *0,1' L " - 
prices for this article in European markets. Jute, like all COWon 
monopolies for which there is a great demand, has risen much 
in price, while gunny-bags have recently shown a downward 
tendency. The great (all in the price of tea is due to pro- 
duction in excess of the demand ; and in the case of indigo 
to the loss of its monopoly through the discovery and largely 
increasing manufacture of a chemical substitute. The trade 
in cotton and its price have been subject to wide fluctuations 
owing to variations in the supply and demand. In the third 
year of the American War the index rose as high as 119, and 
in 1899, when the crop was a failure and American cotton 
was extremely cheap, it fell to 59. The latest rise, follow- 
ing on the gigantic speculation in American cotton, is not 
shown in the table; but the price of January, 1904. gives 
an index of 103. and during the same month the figures for 
yarn and cloth are 74 and 85 respectively. The increase 
under cotton manufactures has not been proportionate to this 
rise in the price of the raw material, and the profits of the 
Indian spinning mills were for a time greatly reduced by the 
low price of yam. 

The prices of cow-hides at Calcutta and of skins at Madras >l«J n u.d 
show the following variations, the standard figure (100) being **'"*• 
here the price in 1879 : — 



IIkUs, mw . i»i i«6 19* 

SVIm, unset ... 105 isj 1)9 i$S 

The prices of hides and skins are influenced by the seasons, 
as a serious drought leads to heavy mortality of stock. Up 
to 1879 the quality of hides for which prices were quoted 
was rather inferior, so that tbe rise shown by the index is 
exaggerated. During the last three years hide prices have 
been steadily rising. 

Tbe question remains whether any conclusions can be 
drawn as to the operation of general causes which have 
tended to raise or depress prices. It has been noticed in pricev 
VOL. til. H h 
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regard to retail prices that from about 1886 there was a rise 
which was not attributable to bad harvests, and the same 
effect may be discerned in the prices of imports and exports 
from 1887. The import prices of the commodities mentioned 
in the tables on pages 461-3 are of course regulated by 
gold prices, or by the relation of gold to silver prices which 
is expressed by exchange. So also the export prices, especially 
of those articles principally produced for export, follow gold 
prices when exported to countries with a gold standard ; and 
it should be noted that in 1873, the year taken as the standard 
level, gold prices were excessively high, and that they then 
declined pretty steadily until 1887. -hen a temporary rise set 
in. But the peculiar nature of the chief products of India 
has also to be taken into account ; for some, like jute, indigo, 
rice, and tea, arc cither monopolies or have a preponderating 
influence on world prices, while others, like wheat and cotton 
(though both these have recently come to the front in an 
unusual degree), are irften of very secondary importance. 
Further matters to be considered are the rapid growth of 
trade, the lowering of inland and ocean freight., and the 
gradual development of a backward country. Still, with all 
these reservations, the conclusion seems Justified that the 
contraction in the volume of the currency which must have 
resulted from the suspension of rupee coinage during the 
three years following the closure of the mints, and the very 
limited re coinage operation, of the next three years, caused 
a sensible reduction in the general level of prices during the 
years 1898 and 1899. The remarkable cheapening of both 
the retail and wholesale prices of food grams in the year 
immediately following the great famine of 1896-7 also give* 
support to this view. 

IVagrs 

The official District return* of wages date only from 1873. 
The wages reported are of unskilled and skilled labour, the 
types of the former being the agricultural labourer and the 
domestic servant (as represented by the syce or horse -keeper), 
and of the latter the common artisan, whether mason, carpenter, 
or blacksmith General tendencies arc broadly delineated in 

• Ai irpH. dbtritatfm of eapJoymmt, the following pa b»u* from 
VoL I. chap. .«, which anmnm the •cccnpelioW Effete. of the 1901 
Cans, may be comeakwly repeated here: 'Nearly two- third, of the 
popnlatica m 1901 relied co mm fen. of igrtcntaue u their principal 
mean* of wlaMteiwe : J> f*r «*. were either landlord, or tenant-, 1 » per 
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ihc figures ; but for met comparisons they are untrustworthy 
as, owing to the absence of instructions in regard to the precue 
nature of the information to be given in the return*, and 
the widely differing systems of engaging and remunerating 
labour throughout India, it is impossible that uniformity of 
method should hare been observed in different Districts and 
Provinces. In some cas es , too, it is evident that apparent 
changes in the^arae District are due to different methods of 
iMimAting wages. « 

As regards agricultural labour, the system of payment in 
kind is still widely prevalent. Occasionally the labcnirer may 
be a bondservant, for traces of the old system of agricultural 
bondage still remain, and in this case he gets a regular sub 
Mstence with small perquisites. Ordinarily a hum labourer is 
fed, or get* a certain fired ration of grain, in return for regular 
service. He receives perquisites in the shape of an occasional 
|uece of cloth, an advance or small gift to meet marriage 
expenses, and sometimes a small cash wage, and he may be 
housed by his employer. Casual hiring may be for a particular 
season or operation, as for the harvest, or for a daily wage ; 
but in moat rural tracts the remuneration is wholly or partly in 
grain, or a cash wage is supplemented by one or two free meals. 
In some cases the remuneration given for certain agricultural 
operations is a percentage of the crop. The regularity of cm 
ployment also differs greatly, and in several District* labourers 
are regularly without work for three or four months, so that 
their average earning! must be calculated on what they receive 
during eight or nine months of the year. In many pans, also, 
«nt -ere M.1 Uhourtr*. and sbou I |*r «*M —ere rower, of «]*««•> 

about <| prr cat, -ho >*-1-0*1 low otter form of mployneai as the' 
thi«f tou.ee of Itei. livelihood. were alw |-n«lly «cnc lrw..« ; and 
another 6 (<r cent, -ho were thown at - lsboorm." ttn iloubt- 
lm In the mala supported by arorh b ite feUi. A So. I ij per cent of 
Ih* popul.no. are mainr.bed by Ite peepwoo »d suppty of maierisl 
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landless labourers are nor numerous, and those who work for 
hire supplement by -ago the income derived from a small plot 
of land. Village artisans and domestic servants are also com- 
monly paid in kind, and the formes often possess land. There 
ap| tears to be a desire on the part of employers to substitute 
cash for grain -ago as the price of grain rises ; but, speaking 
generally, .ash -ago are still commonly paid only in the 
vicinity of towns or industrial Tillages, and by. large employers 
of industrial labour. 

DiAWaUirs The official returns do not, as a rule, discriminate between 
m uaog rural u ,bon areas, nor. if they give the cash equivalent of 
-age* in kind, do they state ho- the conversion is made. The 
following changes in the record have, however, been detected : 
namely, from gross -ages including food to net cash wages ; 
from daily -ages for casual hire, which are multiplied by 30 
and represented as monthly -ages, to the rate for monthly 
hire ; from agricultural rates to town rates ; from the average 
of several small 10-n or village rates to a dty rate ; and from 
single to combined -ages for a man and hit wife working to- 
gether Confusion is also caused by combining under one 
head ihe -ages of the mason, the carpenter, and the black- 
smith, lor their remuneration is far from equal . and in some 
cases it would seem that the word ' common ' lias been read 
as applying only to the mason, and that wages have been 
returned for the carpenter or the blacksmith, and more par 
ocularly for Ihe latter, at a scale Ur above the average of the 
trade. In these circumstances it b impossible to state with 
precision the percentage of sanation in -age* during the last 
thirty years. Inquiries are no- being made aa to the possi 
bill!) of a more accurate record. 

Viriatioaa Another difficulty in dealing with -ages, apart from the -ant 
01 7 r 61 uniformity in the reports, b that an average wage for India 
iw.litte* generally, or for a single Province, has little meaning, as -ages 
•"[b vary greatly according to locality. Thus, in Bengal -ages arc 
mS?-' «*« cast, -here the peasantry are prosperous and con 

wnncec sidcmblc affluence presails; they reach a lower level in the 
central Ihstncts, except -here the prevalence of malarial fever 
has checked the growth of population 1 ; and in the congested 
Districts of Bihar they sink very low. Bengal is not peculiar 
in this respect, for a lo« and non progressive scale of wages 
will be found in all parts of India where agriculture is the chief 
occu(iation and the density of the population causes pressure 
on the means of subsist erne. But wherever a demand for 
■ In Kan! -in. foe «n wry hifib. 
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labour has been created by Urge undertaking*, such as rail- 
ways or canals, wages have risen. Tbe establishment of mills 
and factories in many towns throughout the country, and the 
development of mining and other industries, have exercised 
a similar influence, illustrating the economic theory that wages 
depend mainly on the demand and supply of labour. It follows 
that high prices do not always involve high wages. In fact, the 
most direct connexion between prices and wages in India, and 
that which takes effect most rapidly, is tbe reduction of wages 
in times of scarcity, when food is also inordinately dear. The 
failure of the crops destroys a Urge portion of the fund used in 
paying wages, and the numbers seeking employment arc greatly 
enhanced, so that those who find it often obtain in return the 
barest subsistence. When, however, a rise in the price of 
agricultural produce is due to a Urgcr demand, and extra 
profits are thus obtained by the cultivator or landowner, wages 
may and do rise. The great boom in cotton dunng the 
American Civil War, and the profitable cultivation of jute ill 
Eastern Bengal, are examples of Urn. As to payments in 
kind, in so Ur aa the labourer r e ceive* the same quantity of 
grain, his real wages are unaffected by a rise in its price, unless 
he can save a portion and thus nuke a profit by selling it ; but 
it must be home in mind that, in the cate of casual labour, 
remuneration in kind, like a cash wage, it aflected by competi- 
tion. In the Central Provinces, which have suffered dunng 
the last decade from two great famines and several bad 
seasons, there is a tendency for wages paid in grain to 
decrease, either in actual amount or by change from superior 
to inferior kinds of grain. 

Although for purposes of accurate comparison the statistical 
data arc seriously defective, they will sene for a rough indication 
of the course of wages. From a comparison of the Provincial 
averages which are summarised in the Appendix (pp. 471-4), 
it would appear that between 1875 and 1903 the wages of the 
three classes of labour— namely, the agricultural worker, the 
domestic servant (as represented by the syce), and the artisan — 
have all risen far more in Bengal, Assam, and the Punjab than 
in other parts of India, the indicated rates of increase being, 
for agricultural labour, 39 per cent, in Bengal, 41 per cent, in 
Assam, and 49 per cent, in the Punjab ; and for artisan labour 
48 per cent in Bengal, 65 pet cent m Assam, and 50 jier cent, 
in the Punjab. This establishes a relation between wages and 
the normal cost of living, for the staple food i>f Bengal and 
Assam is rice, the price of which has risen more than that of 




THE INDIAN EMPIRE 



[chap. 



« 7 ® 

any other food-grain, and the price of all food grains ha* also 
risen remarkably in the Punjab In Burma, where wage* are 
very much higher than in India, there has been little advance. 
Similar stagnation is characteristic of Bombay, which started 
with a high level, while m Oudh, where wages have always 
been low, they appear to haw fallen. Except in the case of 
agricultural labour, Madras shows a greater rise than the 
Central Provinces, the reported range for the three classes 
Iwing an increase of from 6 to 13 per cent, in the Central 
Provinces, and from 10 to 15 per cent, in Madras. In ever) 
Province except Madras the smallest rite, or the greatest fall, 
is in the mages of h eve-keepers, who are not, however, a very 
representative class. The common belief that the mages of 
skilled labour have advanced more than those of unskilled 
work it not altogether corroborated by the District returns for 
artisan labour, for this result spprars in only three Provinces— 
Bengal, Assam, and Madras. The evidence of various records 
of wages in industrial establishments b abo conflicting on this 
point, and therefore inconclusive, unless reservation, are made 
as to particular kinds nf employment and degrees of skill. A 
factor to be reckoned with is the scry low standard of comfort 
prevailing among the working classes, and their unwillingness 
to accept I letter circumstances when coupled with conditions 
that arc not wholly congenial. This it is which explains the 
general difficulty nf obtaining a sufficient supply of labour for 
lea gardens, collieries, or factories. Prejudices are, however, 
disappearing, and of late years a great improvement has taken 
place in the mobility of labour. Besides the emigration to 
foreign countries and the tea district* which is regulated by 
law. there arc large and constantly increasing migrations of 
labourers by sea and land, to other countries and Provinces, 
or from District to Distract within the same Province*. These 
periodical movements are largely for the performance of agri 
cultural work, but are none the le*s beneficial in relieving the 
pressure in densely populated agricultural districts, where the 
remuneration of the labourer is often but a scanty subsistence. 
As this process proceeds, and the supply of labour for in- 
dustrial employment* adjusts itself to the growing demand 
caused by the devefopment of the country, the condition 

• Throogboot the pot of lodis 0* of food i. by for 

the chwf necessary ««J*we "kwh ihe labourer has to loemr. Hi* hul and 
h» icanty clothing ccl him my Utile, and Hicks sad COW-dnag wpplr 
his denraod for fuel 

' tor infortnntioo a. to nigraiim sre ToL L ebap is. Popmlsiloo. 
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of the Indian labouring classes mas: constantly tend to im- 
prove. 

Evidence of progress already made in material prosperity is Con- 
furnished by the increased consumption of salt (5 seers per e,n ‘“ n 
head in 1903 against j-6 in 1871), by the large development 
of the excise revenue during this period (see Vol IV, chap, 
viii), and by the great increase in savings banks deposits (chap, 
viii of the present volume). Reference may also be made to 
chap. Ittiv of the India Office Refort on the Moral and 
Material Progress of India, 1901-1, which contains an ab- 
stract, prepared from memoranda compiled by the Local 
Governments, of the economic condition of the people in the 
principal Provinces during the preceding decade. Marked 
though that decade was by very severe famines and by the 
visitation of plague, the results generally show satisfactory 
progress, save in the Central Provinces and in the Bombay 
l’residcnc) proper, which suffered mast severely from famine 
during thi-* period. 
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